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OR, THE /U7)S av 


DOCTRINE 


TRIANGLES: 


Divided into two Books, 


The firſt ſhewing the Menſuration : of right 
* lined Triangles: The ſecond of Spherical, with 


the Grounds and Demonſtrations thereof, 


Both performed by that late and excellent Invention of 
Logarithms, after a more eaſie and compendious 
+ © manner, than hath been formerly taughr. 


Whereunto-is annexed (chiefly for the uſe of Seamen) A Treatiſe-of 
._ the application thereof, in the three principal kinds of Sailing: 


\With exatt Tables of the Suns Deeclination., newly calculated : and 
'. Tables ofthe right Aſcenſion and Declination' of ſome eminentFixed 
Stars, with the true ttmes of the coming to the Meridian ar 
Four of the Clock in the Morning, fitted for the 
preſent ſeaſon, and may ſerve for many 
years withuur any alteration, 


Alſo other neceſſary Tables uſed in NAV 1GATIO 9-15 
"*Þy Richard Norwood , Reader of the Mathewaticks, 


This Seventh Edition being diligently Corrected, in divers diene | 
Places explained ; New. Tables of the Stars right aſcenſions and 5 
Declinations added ,-and the whole Work very much TY 
enlarged, by.the Aurbor himſelf. 
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To the Right honourable , Francis , 

"Earl of Bedford , Lord Ruſſel, Baron 
' Ruſſel of Thournbaughe , Lord Lieu- 
_ tenant of the County of Devon', and 
Ciyot EXETER. 


Right Honourable, 


BERERRS ic hath pleaſed the ſovereign Foun - 
BS {ain of Lighe ro ſhing upon. the 
mV World in theſe later; Times!, :by 4 
/PEBNG] more clear manifeſtation. of chole | * 
as heavenly Myſteries ,. that concern = 
Eternal life and bleſſedne(s ;. To he rharh allo. en- 
lightned the minds-of. Men. with knowledge. in | 
humane Arts and Sciences, and difcoyered many 
ofitable Inventions nnknown to former Ages. * 
To ſpeak of all, were a Subjet deſerving of it * 
ſelf a peculiar Treatiſe. To ſpeak of thole that 
have reference to the Mathematicks, would re- 
quire a larger Diſourſe than becomes this place. . 
Amongſt the reſt, and ofthe higheſt rank, isthar 
admirable [nvention of Logarithms, by the famous 
At Tobn 
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JobnNepair,late Baron ofMar 
MH -turther. perfe&ted- by the- labours of Mr. Henry 
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acwhich hath been 


Briggs. And alchough the maturity of this Inventi.' 
on' was. prevented -in them both, by their ſeveral 


and moſt happy changes, fromthis life ro a better 


et.they proceeded ſo far, as to-lay a'yery good 
Rdatich ' for «ſundry ont Mat E art 
cal. Upon which foundation chiefly, I have 
grounded this prelene, Treaxiſe.ot the Dottritle of 
Plain and Spherical Triangles , annexing an applica- 
tion thereof, in the three principal kinds of Sail- 
ing. And howſoever (being rudely compoſed) ir 
may feem unworthy the protein of one loaemi- 


- nent in place, and of ſuch ripeneſs and judgement. 


inall kind of Learning: YertTam bold to preſent 
it toyour Lordſhip, in confidence of your favour- 
able acceprance according to that noble reſpect 
you areaccuſtomed to manifeſt towards all good 
endeayours. The moſt High God, and Eofd of all 
things, increaſe and continue unto your Lordſhip, 
all his bleſſings, Temporal and Eternal, 


Your Honours moſt devoted x / | | 


Richard Norwood, 


hs 
= & - F 


TO THE READER. 


Ow neceſſary, and of what excellent uſe the Doftrine 
of Triangles is in Aſtronomy, Geography, Navi- 
gation, Fortification z and other parts of Archite- . 
cture, i all. the kinds of Peripettive, in Dialling, 
and un the prattice of other parts'of the Mathema- 
ticks: #5 ſo much the better known unto every Maz,by 

| 9 how mich he hath been more exerciſed in theſe Arts. 
For which cauſe there hath been for many former Ages, much time and 
diligence beſtowed by moſt induſtrious and learned Men , . to reduce it to as 
great perfettion as they conld:, and much hath been done to this purpoſe of 
late years. But all that hath been done theſe many hunared yeats', i: 
not comparable to that which hath been effctted in-our Times, by the 
Honourable Lord John Nepair Baron of Marchiſton ; who, by an In- 
vention cf Logarithms, takes away thoſe difficulties that were in the. 
prattioe thereof. Which Invention hath been illuſtrated ; and mich 
perfetted, by the'labours of Mr. Henry Briggs. Neither is Mr. Edward 
Wright to be forgotten, though his Endeawours were ſooneſt prevented. 
And theſe were the firſt that communicated their labours on this Subjett 
to the World, being Men, as of ic. hen and Integrity of Life, ſo of 
that excellent knowledge in- the Mathematicks, as few Ages afford the 
like.Of the conftruttion and diverſe application of Logarithms, Mr. Briggs 
hath written a-Book called Arithmetica Logarithmica. And ſmee again, 
began another excellent work. of like nature, entituled, Trigonomerria 
Britannica. I have only ſeen ( in the hands of a Friend of his) a printed * 
Copy of ſo much as be had done, namely, the T ables, and ſome part of the 
Treatiſe, touching the conſtruftion of thoſe Tables : but whileſt he was in 
hand with the reſt, he departed this life. Wherefore having my ſelf ſome 

Years paſt(but eſpectally this laſt Winter beſt owed more than ordinary ggins 
in conforming the Doctrine of Triangles , tothe nature of Logarithms 
now 1 uſe , 'and yet ſo, as the Kules might likewiſe be applied to natural 
Sines, Tangents and Secants, and alſo to inſtrumental Operations: and 
conſidering the preſent want of direttions, and of ordinary Tables in 
this kind, I have thought good to publiſhy theſe. If any man yrs 

| hou 


as 4g 


OTHE READER. 
ſhould be a hindrance to them who have been at the charge to prim 
that which Mr. Briggs bath begun to write upon this Subjett, he may 
be pleaſed to take notice , That though we both handle the ſame thing, 
yet it is in ſuch a differem manner , that there is ſcarce any one Pro- 
poſition handted by 'us both \, beſides, his in Latin, mine in Engliſh : 
So that though his were finiſhed, according to his iment and method , 
the one would little or nothing prejudice the other. TI rather hope, as 


the caſe xow ſtands, that this will further the fale of his ; foraſmuch 


as the Rnles here delivered, may very aptly be applied to his Tahles, 
and almoſt to any other. And they are ſuch ( eſpecially for Spherical 
Triangles ) as 1 doubt not will be found more eaſe for memory, and 
more ready for prattice, than thoſe that have been formerly uſed. if 
in ſome things you find me too brief, or otherwiſe faulty, I bope you 
will pardon it ;, ſo much the rather, betanſe all this Summer , whileſt 
this Work, was printing, 1 was abſent upon neceſſary occaſions, above an 
Hundred miles. And to make ſome part of amends, I hall (God wil. 
ling )) be ready to give further ſatisf ation herein, by word of month, 
or otherwiſe , to thoſe that deſire it. As touching others that are bent 
ro Detrattion , and will be glad te ſnatch at every occaſion for that 


. purpoſe; I could wiſh them of 4 better mind, and to remember, That it 


is much eaſier to find faults in another Mans Work, than without the 
light thereof to make the like. I have detraited no Man, but have 


| freely attributed to them whoſe Works Thave uſed , that which is due 


wrt.o them; deſiring ſo tobe dealt withal, as 1 deal by others. It may 


baply be expetted, that I ſhould have ſhewed the application of rhe 
Doctrine of Triangles , in the Mathematical Arts before mention- 
4, &c. But other neceſſary occaſions withdrawing me, I had rather 


leave that untouched, than by making an imperfect application in every 
of them, heap together many titles, with little or no profit to the Reader. 
Yet fhave been perſwaded to annex herennto certain Problems, touching 
the three principal kinds of Sazling. Which, with the reſt, 1 commend 
zo your friendly acceptance. Farewell. 


Tower-hill, An. 1631. 
Novemb. 1. 
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PLAIN TRIANGLES 
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CHAP. I. 
Of the Line uſed in meaſuring Plain and Spherical Triangles. 


$ E will not infiſt upon the definitions and firſt 
1 principles of Geometry, being largely hand- 
led by many, and wherewith every Man mean- 
SS ly converſant in the Mathematicks is acquain- 
ted ; but come to thoſe things which more im- 
mediately concern the Dottrine of Triangles: 
which conſidereth in every ng fx things, 
namely.the three ſides, and the three angles; and teacheth the ana- 
togy and proportionality of theſe ſix,in ſuch ſort, that any three of 
them bing known, the other three may by the rule of proportion be 
diſcovered: But ſeeing the ſides of a Spherical Triangle are archesof a 
Cirde,and the angles both of plain and Spherical Triangles are mea- 
faxed by arches of a Circle, therefore the proportions of all theſe 

| ' parts 


2 .___-Trigonometry. 
parts one to anothercannot be declared, unleſs theſe arches be after 
a ſort reduced to right lines; becauſe the proportions of arches one 
to another,and of anarchto a right line,is not to this day found out. ' 

Theſe arches of a Circle are after a ſort reduced to fight lines, by 
defining the quantity which the right lines to them applied have, in 
reſpect of Radius, or the Semidiameter of the Circle. And it is to be 
underſtood, that every arch ofa Circle.is meaſured by degrees, mi- 
nutes, ſeconds, thirds, &c. a degree being ſuch a part of a Circle as 
the wholecircumference, whether great or little, contains 360.A de- 
gree is meaſured by minutes, and every degree is{uppoſed to con- 
tain 60 minutes. In like ſort, every Minute contains 60 ſeconds, and 
every ſecond 6othirds, &c. 

And although the meaſure of every arch cannot be exattly expreſ- 
ſd by theſe parts, yet may it beſo nearly expreſſed, that all nſible | 
Error in ordinary uſe and application [hall be ayoided,_ which is 
eſteemed fufficient. x 


I. The right lines applied to 4 Circle are Chords, Sines, 
| Tangents , and Secants, 


2. A Chord is a right line 
drawn tn a Circle, from one part 
D of the circumference to- another. 
Thus CF is the Chord of the 
| arches CEF, and CKF,aloBH 
the diameter, is the Chord of the: 
P ſemicircles BE H, and BKH. 
3- The right Sine of anarch, 
z5 half the Chord of twice that arch. 
As CG being half the Chord, 
CF is theright Sine of the arch 
CE, alſo of the arch CBK: 
which arch CE is the half of 
| CEF. 
Whence firſt jt is manifeſt; that the right Sine of an atch leſs than a 
Quadrant, is allo the right Sine of an arch as much greater thana, 
Quadrant: for as the arch CEis leſs than a Quadrant by the arch 
BC, ſo the arch C K doth as muchexceed a Quadrant, CG being 
tae right Sine to them both, 
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So that properly the ſine complement of an arch is the ſine of the 
complement of a leſſer arch untoa quadrant. As the complement of 
the leſſer arch C E, untoa quadrant, is the arch CB, the fine whereof 
is.C L, wherefore CL is properly ſaid to be the fine of the comple- 
ment of the arch CE. 

Secondly, that the right ſine of any arch, is a line falling from one 
endof that arch perpendicularly upon the diameter drawn to the 
ether end of that arch. - As CG, is perpendicular toK E. 

Thirdly, that the right ſine of the complement of an arch, is equal 
to that part of the diameter, which lieth between the right ſine of 
that arch and the center. As CL, the fine of the complement of CE, 
is equal to AG. of R 

. 4+ The verſed ſine of ax arch, is that part of the Diameter which 
lyeth between the right ſine of that arch, and the circumference. Thus 
GE is the verſed fine of the arch CE; and G K the verſed ſine of 
the arch CBK. _- 

5. If unto one end of an arch there be drawn 4a diameter, and to the 
other end a right line from the center cutting the circle; and if from. 
the end of OT er r raiſed a cnlar till it __— --þ 
line cutting the circle, that cular is the tangent of | that arch, 
As DEis the tangent of the 2c T 6. w—__ 

6. The foreſaid right line cutting the circle, is the ſecant of that arch;. 
Thus AD is the fecant of -the archCE. thar thef is : 
- 7. Nowto define or expreſs in numbers, the ty that theſe right 
lines have in reſpett of the ſemidiameter of the eG the cenftratti: 
015 of the tables Ll natural ſines, tangents and ſecants. |: { 
- Thus ſuppoſing the ſemidiamieter of the circle A E-to be x000000 
parts, andthe arch C E. to be 30 degrees, the right ſine of that arch 
CG wlll be 500000 parts, the tangent ED 577350 parts,:agd the 
ſecant AD 1154701 ſuch parts. -The quantities of verſed fines, 
and of the chords of arches, are not uſually expreſſed in the Tables, 
becauſe they are eaſily found by the right ines ; As the verſed ſine 6f} 
the arch CE, namely GE, is by ſubſtracting the ſine com- | 
plement of CE, namely. AG, from the ſemidiameter AE ; alſfothe * 
verſcdſineof the arch KBC, is found by adding the ſame AG, tp the 
ſemidiameter AK. Alfothe chord of the arch CE F, hamery On _ 
is found by doubling the'ſſine of half _ arch, namely, by don _ 
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CG. So that in the tables, there are only expreſſed the right Sines, 
Tangents, and. Secants of every arch of a circle not exceeding a qua- 
drant. Whichhow to find is largely ſhewed by Lansbergins, Peri- 
fers, Mr. Henry Briggs,. ( whichI have not yet. read) and by, others, 
therefore we paſs over that. And intending to ſhew the reſolution of 
plain and ſpherical triangles, after a. more caſie and. compendious. 
way, by Logarithms lately invented by the Honourable Loxd Fohn- 
Nepair, Baron of Marchiſton, and ſince further perfected by the late. 
tearned Mathematician Mr. Henry Briggs, (both of ever worthy me- 
mory :) we come in the next place to {peak ſomething of the nature- 
and affections of thoſe numbers, wherein I ſhall. ( as occaſion requi- 
zcth) follow Mr. Briggs in his Arithmerica Logarithmica. 


Aron —_— C— 


CHAP. 11. 
Of the nature and affettions of Logarithms; 
Con 


_ ——_ — wa. 


Ogarithms are numbers, ſo fitted to proportional numbers, that them-- 
LE retain equal differences, 

As let there be arank of numbers how many ſoever in: - 

continual PI; 9 Li.. 

I_ | "\ 4. $8. 16. 32+. 64+ 128.. 256,. and 

ſrropor. LogLog Log let there be as.many other num- 

= TT I : bers in any progreſlion arithmeti- 


cal, a$ 3+ 5+ 7+ 9+ 1 1».1.3s LF« 17+ 196. 


x 


» = IE. 5 then forafimuch: as theſe later are 
3| 4 9 equi-different, ( for. every one dif- 


fers from his next by 2) therefore 


4 1 12) they are logarithmsto the former, 
Th . MO. —_ to his correſpondent. As 3; 
15 18 being the "rm of 1, and 
17 21of 2: 7.is the Logarithm of 4, and 
l 19 ...:4 gof 8: andthe like is to beunder-- 
{ſtood of the reſt, 


So Bikewiſe ©. 1. 2. 3, 4.36.7. $. are Logarithmsto the fame num- 
hers, and fo arc o. 31 6. 9. 12> 15- 18,.2.1, 24 And fo infabe 
athers. 
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-others mightbe found, obſerving that where nutabers are in like pro- 
portion, the differences of their logarithms muſt be equal. | 

And as any of theſe three rows may be logarithms to the firſt, {0 

they may be logarith. to any other numbers in continual proportion. 

2. If of four numbers, the firſt exceed the ſecond 4s much as the third 

exceeds the fourth : then the ſum of the firſt and fourth is equal to the 
ſum of the ſecond and third, and the — 
As8, 5, 6, 3, here 8 exceeds 5, as much as 6 exceeds 3, therefore 
the ſum of the firſt and fourth, namely, of $and 3 is equal to the 
ſum of the ſecond and third, namely, of 5 and 6. Ando g,18,15,244 
where the ſum of the extreams is 33, and ſo ofthe two middle ones. 
Bachetus in Diophantum. 

3. If four numbers be propertional, the Logarithm of the firſt ſub- 
ſtrafted from the ſum of the Logarithms of the ſecond and third, leaves 
the Log arithms of the fourth. 

As if the proportion be. As 256to 32: ſo 64 to a fourth num- 
ber : here adding 5 and 6 the logarithms of the ſecand andthird, 
the ſum is 11, from which ſub- Abſolute Logar ith. 
ſtracting 8, the logarithm- of the Pumbers | - 
firſt, the remainder is 3. the lo- 256 8 


garithm of the fourth proporti- 32 $ 
onal 8. | 64 6 
For ſeeing (by ſuppoſition ) the Fel 


firſt number is in proportion to .$. 3 | 
the ſecond, as the third is to the fourth, therefore (by the firſt de- 
finition of this ſecond chapter ) the logarithms of the firſt and ſe- 
cond differ as much as- the logarithms ®f the third and fourth 
therefore (by the ſecond propoſttion) the ſum of the logarithms of 
the firit and fourth, is equal to the ſumof the logarithms of the 
ſecondand third ; therefore if. from the ſum of the logarithms of 
theſecond and third, hetakenthe logarithm of the fiſt thero rE* 
mains the logarithm'of the fourth, 0 POE 


Corollary. ' Hence it 5s evidehr, that if four numbers be prop 99x; 
the ſum of the Log arithms of the firſt and faurth-is equal Le xt oy 
the Logarithms of the ſecond and third. And if the ſum of the Ln 
gavithms of the firſt and fourth, be, equal to the ſuns of -the Loggridhms 
of the: ſecond.amd third; thin 3; the fff in proportion to ie 
the third 3s tothe fourth, 


; 
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gonomerry, ads © Book 


Let the proportion be - ES 
AS'256 8 Here the ſumoftheLogarithms of the firſt 


to 32 5 and fourth, namely, 8+3 that is 11, is equal 
fo 6&4 6 to the ſum of the Logarithms of the ſecond 
to 8 3 and third, namely, of 5-6 that is 11. 

4. If inſtead of ſubſtratting the foreſaid Logarithms of the firſt, we 
add his complement arithmetical to any number : the total abating that 
zumber, is as much as the remainer would have been. 

The complement arithmetical of one number to another (as here 
we take it) is that, which makes that firſt number equal to the 
other ; thus the complement arithmetical of $to 10 is 2, becauſe $8 
and 2 are 10. And ſo the complement arithmetical of 9, 76144 to 
20, 00900 Is 1O, 23856, becaule- 10, 23856, and 9, 76144 added to- 
gether, are 20, 00000. 

Now then whereas (in the example of the third propoſition be- 
fore-going ) ſubſtrafting 8 from 11, there remained 3 if inſtead 
of ſubſtraCting 8, we add his complement arithmetical to 10, which 
is 2, the total is 13, from which abating 10, there remains 3 as be- 
fore, and thelike is to be underſtood of? any other. 

Thereaſon is manifeſt, for whereas we ſhauld have abated 8 out of 
11, we did not only not abate it, but added moreoyer his comple- 
ment to 10, which is-2, wherefore the total is more than it ſhould be 
by 8 and 2, thatisby 10 3 wherefore abating 10 from it, we have the 
Logarithm deſired. 

Which rule; although it. be general, yet we ſhall ſeldom have oc- 
caſion to uſe any other complements, than ſuch as are complements 
of the Logarithms given, either to 10,, 0000000, Or to 20, ©000000, 
as ſhall hereafter appear in due place. 

And thus much of Logarithms in general, whereof (as is before 
noted) there might be fitted divers kinds, but we intend to uſe onl 
. that kind which were framed by Mr. Henry Briggs, at the req 
of the Baron of Marchiſton ; where a cypher is made the Logarithm 
of Unite or 1, and an Unite with many Cyphers, the Logarithm 
of 10, and the reſt fitted accordingly : theſe _—_—_ beſt kind, and 


Logar. 


= ground of all the beſt Tables of Logarithms hitherto put forth 
" Andofthis kindare the Tables to this Book annexed, which want- 


ing 
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ing leaſure to calculate my ſelf, 1 conferred together ſuch as were 
formerly extant, and out of them have drawn theſe. Iris true, that 
the firft of theſe differs in form from all others, but I have ordered 
itthus, eſteeming it moſt convenient and ready for ordinary uſe. The 
later ſheweth the Logarithms of abſolute numbers from 1 to 10000, 
and ray be uſed for numbers far greater ; the fi-f# ſheweth the 
Logarithms of the Sines and Tangents of every degree and minute 
of the Quadrant, and alfo the complements Arithmetical of the 
Logarithm of every Sine, which may ſerve as a Table of Secants. 
Which Logarithms of abſolute numbers, Sines and Tangents, we 
may call Logarithmetical numbers, Sines and Tangents, or (with 
their firſt Inventour ) Artificial Sines and Tangents, as being uſed 
for, and inſtead of the natural. And thus if you enter the lates of 
theſe Tables with any abſolute number, you find againſt it his Lo- 
garithm, if you enter the firſt with any number of degrees and mi- 
nutes,you find againſt it his artificial Sine and Tangent,cach under his 
proper title. As entring the Table with an arch of 30 degrees, oo mi- 
nutes, I find the artificial ſine thereto anſwering to be 9, 6989700, 
and the tangent 9, 7614394, Which are the Logarithms of the na- 
tural ſine 500000, and of the natural tangent, 577350. And con- 
trariwiſe a Logarithm being given, you may find the arch thereto 
anſwering. 

Of artificial ſecants we make little uſe, but if you defire the arti- 
ficial ſecant of an arch, ſubſtract the artificial ſine of the complement 
of that arch from twice radius, or 20, 000000, the remainer is 
the ſecant required. As if I deſire the ſecant of 22 deg. 37 : I find 
the ſine of his complement to be 9,9652480, which ſabſtratted from 
20, 0000000, there remains 10, 0347520, the ſecant of 22 deg. 37: 
the reaſon whereof is evident by the Corollary of the firſt Theoreme 
of Variety hereafter following, Chap. 4. inſtead of theſe ſecants we 
have ſet in the two laſt columns of the ſecond Table the comple- 
ments arithmetical of the ſines, to every of which if you add radius 
Or 10, 000000), they' become ſecants: theſe being more neceſſary 
than the ſecants, and by which the ſecant of every arch is moſt readt- 
ly found; for if the ſine of an arch be in the firſt column, his ſe- 
cant isin the laſt, (adding as aforeſaid radius) if the fine be in the 
ſecond, the ſecant is in the laſt but one. As if I would haye the __ 
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of 22 deg. 37}, the ſine thereof is in thefirſt column, therefore look 
for the ſecants in the laſt, where 1 find 0347520, to which adding 
10, 2929000 Or 10, it is 10,-0347520, the ſecant of 22-deg. 37". 
5. Of. the Charatter of Logarithms. | 

The Character or Characteriſtical note of eygry Logarithm in theſe 
tables, is the firſt figure or figures towards the left hand, diſtinguiſh- 
ed from the reſt by a Comma : -and it ſheweth of how many places 
above the place of unites, the abfolute number to that logarithm be- 
longing doth conſiſt. And thus the character of the logarithms of 


every number leſthan 10 is o, but the charaCter of the logarithm 


of 10 is 1, and ſoof all other numbers to 100 : but the character 
of the logarithm of 100 is 2, and ſoof the reſt to 1000, and the cha- , 
raCter of the logarithm of 1000 is 3, and ſo of thereſtto 10000; and 
ſo forward. Wherefore, by the charaCter of a logarithm you may 
know of how many places the abſolute number anſwering to that lo- 
garithm doth conſiſt. x 

6, To find readily the complement arithmetical of a log arithm. 

The complement arithmetical ofa logarithm ( as1t is moſt uſually 
taken) is thereſidue of that logarithm unto 10,0000c00, As the 
complement arithmetical of 7, 1079054 is that which makes it 
up 10,0000000 : if therefore +5, 1079954 be ſubſtracted from 
10,0000000 the remainer is his complement arithmetical. 

But- to ſubſtra&t it readily, I begin (contrary to the ordinary 
courſe) with the firſt figure toward the left hand, and write the com- 


Plementor reſidue thereof unto g, and ſo1do with the reſt, til I come 


to the laſt figure towards the right hand, and thereof I ſet downthe 
refidueunto 10. Thus for the complement arithmetical of 7,1079054 
Iwrite, for 5 his refidue unto g, which is 2 for 1,8 ; foro, for 5, 


2. for 9, 0; for o, 9 ; for 5, 4; and for 4, 6; and fo] have thisnum- 


ber 2, 8920946;which is the. complement arithmetical of 7,1079054 
unto 1 0. 0000000. | > | | 

So if I deſire the complement arithmetical-of 9, 9652480, unto 
20,0000000: Iwrite for 9, 0: for 9 again for 6, 3 3for 5, 4 for 
er : and ſo 1 have o, 0347520 5 
and before AN unite it 1s 10, 0347520, thecomplement 
arithmetica] required. "IT: 

The complements arithmetical of the axtilicial fines are exproſed 


| ap. ' -M T0 metry. | 9 
in the tables ; andthe complements arithmetical of the tangents are 
the tangents of their complements: as we ſhall further ſhew here- 


aftor. 

7. To find the Logarithm of a number that hath a fraction an: 

mexed, 4s alſo of a proper frattion. 

Reduce your number that hath a fraC&tion annexed into an impro- 
per fraCtion, and ſubſtract the logarithm of the denominator from: 
the logarithm of the numerator, the remainer is the logarithm of 
the whole number and frattion propoſed. Asif I defire the logarithm 
of 13+, I reduce it into an impro- 
per-fraction making it 3* and find, Nwmerator 40. 1, 6020600 
ing the logarithm of 40 to be Denominator 3, ©, 4771212 
1, 6020600, and the logarithm of 3 13% 1, 1249388 
tobe o, 4771212,-I ſubſtract the 
later from the former, the remainer is, 1, 1249388, which is the lopa- 
rithm of 13 ;, required. 

-  Thereaſonis, for thatevery fraftion (whether proper ot impro- 
per) ſignifies ſome part or parts of anunite, the denominator ſaew= 
ing into how many-parts the unite is divided, and the numerator 
- ſhewing how many of thoſe parts are by that fraCtion ſigttified ; 
Wherefore, as the denominator isin proportion to the numetator, 
ſo is 1 to the value of that fraQtion; therefore (by the cory. of 3 prop. 
chap.-2.') the ſum of the ithms- of the denominator and of 
the fraction, is equal to the ſam of the logarithms of the nume- 
rator and of 1; butthe logarithm of 1 being o, the logarithm of 
the numerator alone,. is equal to the ſam of the logatithms of the 
denominator and of the fraftion: Therefore if from the logarithin 
of the numerator be ſubſtraQed the logarithm of the denominator, . 
the remainer is the logaritlimof the fraftion. Thus-in the forego- 
ing examples, | 
Logarithms. 
As the Deftommator 3 ©, 4771212 
to the Numerator 40. 1, 6020600. 
Sos Il. ©,0000000 
ro”: orto. 134% 11249399 

And for the ſame reaſon' we may in like manner find the Ioga: 
rithm of a proper fraction. Where it is to benoted, that ſeeing the” - 
logarithm of the unite' 3,.is o, and eyery proper fraction is 16s than 
ak 
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an unite ; thereſore the Logarithm of every proper fraftion is leſs 
than o. As if we deſire the logarithm of this proper fraCtion 2; I 
find the logarithm of its numerator 2 t9 be 


©, 3010380, and of its d&fiominator 3 to be 2. ©, 3010309 
©, 477121 3, and ſubſtraCting the later from 3- _ ©0,4771213 
the former, there remains——0, 176091 3z 3* ©, 1760913 


for the logarithm of © that is 0, 1760913, 
leſs than o : which though it may ſeem ſtrange to ſome, yet being a 
thing welt underſtood by the skiltul in Arithmetick, and of no great 
uſe here, I paſs. it over without further explanation. 
8. Tocorrett any number found in theſe T ables, by the 
part proportional. 

I put theſe things here at the beginning as the fitteſt place for them, 
not that I eſteem it neceſſary for young beginners to have them all 
perfectly before they paſs any further ; for, tor ordinary occaſions 


. thenumbers in the Tables may ( for the moſt part) fatisfie without 


correction by the part proportional; eſpecially if 1n plain triangles 
= reduce the meaſures of the {ides into their ſmalle —_ asif a 
ide begiven in paces, you may reduce it into feet or inches,(keeping 
within the compaſs of the Table: ) if in poles, you may reduce it in- 
to yards or feet ; if in miles, you may reduce it into furlongs, poles . 
or paces. Or, which is moſt eaſie and ready, you may reduce all mea- 
ſures into decimal parts, as into tenths and hundredth parts,putting 


 behindthenumber given a cypher or two. As if a ſide of a plain tri- 


angle be 57 leagues, if we put a cypher behind, it will be 570 tenths 
of a league : if two cyphers, it will be 5700 centeſmes or hundredths 
of a league; and fo for any other meaſures. And the queſtion being 
wrought, the anſwer will come forth in the like parts, which are eaſi- 
ly reduced again into integers with their parts. | 
As ſuppoſe the ſide of a plain triangle given be 57 leagues,and we 
deſiretofind one of the other ſides to the fundredrh part ofa league: 
I put behind it two cyphers, and ſo it becomes 5700, and working as 
you ſhall hereafter be directed, admit there come forth for the ſide 
required 3475, then I ſay, that the ſide required is 3475 centeſmes or 
hundredth parts of a league, that is 3415, leagues,or 34 leagues and 
75 centeſmes of a league. 

If there be a fraftion annexed to your number given. As if you 
would reduce 574 leagues to centeſmes, I put behind 57 two cyphers 


hap.'TT. " Trigonometky, 1 
{that is, I multiply it by 100) and ſo it becomes 5700: alſol put be- 
-bind the numerator of the Fraction, namely, behind 1, two Cyphers, 
-and it becomes 100, which divided by the denominator 3, the quo- 
tient 1$ 33 (omitting the Fraftion) which added to 5700, the fum rs 
5733: Andfſo much 1s 57 + leagues in centeſmes of a league. If you 
would have it only in tenths, you put behind the whole number, and 
likewiſe behind the numerator of the Fraftion, only one Cypher,and 
1n all things elſe do as before: which being caſte and common; I for- 
bear to be large therein. 

But when more exactneſs is required, you may attain to it.by the 
part proportional, after the form of theſe Examples following. 

; Example 1. 

Let there be required the abſolute number anſwering to this Loga- 
rithm 1,9369826. Looking for this Logarithm in the Chiliads, I 
find not the ſame, but the neareſt leſs than it is, 1,9344934, againſt 
whichl find 86,which you may correCt by the part proportional, thus. 
I change the Charadter given, making it to be 3, and ſd it be- 
cames 3,9369$26 : for this I look in the Chiliads, but not findi 
the ſame, 1 find the neareſt leſs than it to be 3,9369659, and agai 
it this abſolute. number 8649 ; whence it appears, that the number 

' anſwering to the Logarithm propoſed, is 8642, ;, and ſomething 

* Butif _ deſire mote exaCtneſs, as to cotre@ it two places fur- 
ther: ſabſtra& 3,93696559, the neareſt | 3 pu 
leller Logarithm, from 3,0370161, the 39369826 Þ aiffer. 167 
neareſt greater, noting the difference © 3,9369659# 
which is here 502 : Alſo ſubſtraft the 3,9370161 Þ differ. 562 
lefler 39369659, Out of the Logarithm | 
given 3,9369826, noting the difference which is here 167. Then 
iay by the Rule of proportion, | | 

_ Asthe greater difference 502, is to the leſſer 167 : 

' SO is 100 to 33 (and ſomewhat more, which we omit) which put 
behind 8649 towards the right hand, ſhews the number required to 
be 869233.., and fo it is vertified to 6 places. 

| Example 2. | 

Let there be required the abſolute number anſwering to this Loga- 

rithm 59369826. : BE. 
Becauſe the CharaCtter or Charatteriftick is here 5, therefore the 
C abſolute 
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abſolute number anſwering tothis Logarithm, muſt conſiſt of ſix pla. 
ces: whereas the abſolute numbers in theſe Chiliads, confilt: but .gf 
four places ; therefore. changing the Charadter to 3, I look for..z, 
9369826, and find the neareſt in the Table leſs than it. to be 3, 
0369659, differing from it.. 167, and 
39369826 Tafer. 167 againſt - it T find the abſolute number 
39369659 8649, Which I_ note : - and the neareſt 
39370161 \ differ. 502 greater than the- Logarithm . gtyen -is 
| 39370161, difftring from his:next. before 
found 502; therefore, I ſay, by the Rule of proportion, 
As the greater difference 502, is to the leiſer 167; - 
So is 100 to 33, which put behind 8649 towards the ripft hand, 
ſhews the number anſwering to the Logarithm given to be 86493 3 : 
and ſomay.you find any number.not exceeding ſix, places, anſwering 
to any Logarithm propofed; | 
If ineither of theſe Examples you deſire it.but to five places, then . 
for the third Number in the Rule of proportion (which is here 100 ) 
put 10, and ſo the Quotient will comeout.in one Figure, which pur. 
towards the right hand as before. |. - | 


| Example 3. - es | 
Let it be required to findthe Logarithmanfweriag tothis abſolute. 
Number 86493 3. RH 
I find in the -hibads. the Logarithm of the firſt four ; Figures. 
8649, tobe 3,9369659, and becauſe the Number given conſiſts of. 
6 places, the CharaCteriſt muſt be 5, therefore 5,936965g,! 8 the 
'Y:6eatithnef 864900. Buttolmd the pat proportional ta be ad- 
ded to this Logarithm for the. 33 remaining ; I 1ubſtract the, Loga-- 
rithm of 8649, from the Logarithm. 8650, and find the difference to. 
be 502: therefore, Lſay, by the Rule & Proportion, | 
As 100 1s in proportion to 33: | 1. $1 <f- h 
So is the difference-go2, to 466;fere. I 35259) 2704 
Which 166 added to 5,9369659,,.the fum-is 5,93693255 the 
Logarithm of the abſolute Number 86493 3 required. : x the-abſo- 
late Number conſiſt but of 5 places; then for the firſt-Number an. 
the Rule of proportion ( which here is 100 ) put 10, and proceed 
as before. | bÞ bento act eration! 
And althowgh in theſe three Examples, we have verified but tahe 
iixth place of the abſolute Number 3 yet might we by:thi SJubles 
PEocee 
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proceed to the ſeyenth place, ſeldom erring one whole Unite ;, the 
operatian is after the ſame manner, ſave only inſtead of 100 uſed in 
the Rule of proportion, we put 1500. ; 

And thus much touching the part proportional in the uſe of the firſt 
Table of Chiliads. . Now for the EF Table of Artificial Sines 


and Tangents. 


tg toths 

Let hey be required thearchanſwering to this Artificial Tangent 

6197888, 
, Looking in the Column of Tangents, I find not exactly the ſame, 
but the neareſt leſs than it is 9,61 97205, .being, the Tangent of 22 
deg. 37": therefore the arch required is. 22 deg, 37,and ſome part of 
a minute more. Now if you defireto know what part of a minute, 
namely, how many ſecongs it.is more, we may find it thus:.I find the 
next greater than the Tangent given to be 
06200762, from which ſubſtrafting the. 9,6197888 3 differ.683 
next leſſer, namely, 9,6197205, the diffe- .9,6197205 
rence is 3557,alſo fubſtraCting this leaſt. 9g,6200762 3 aiff- 3557 
from the Tangent given g,6r97888 the _ | 
difference is 683 : .I ſay therefore, by the Rule of proportion, 

As the greater difference 3557, tothe 1 3-2 

So is 60 ſeconds, to 11 Cons and ſomething more. 

Therefore the -arch required, anſwering to this Tangent given 
9,6197888,. is 22 deg. 37', 11”, and ſome part of a ſecond more; 
but thus it is verifhedto a ſecond. - 

And. in like fort you-may deal withany other, whether it be Sine 
-or Tangent. 


Example F. 

Let there be Fegineed the artifical Tangent for this arch 22.deg. 

37, 11”.I find inthetable the Tangent 22:deg, z7! to be 9,6197205, 

and the Tangent of 22 deg, 38' to be g,6200762,. the difference of 

theſe two is 3557, for one minute, or 60 ſeconds: therefore by the 
e of proportion, 

As 60 ſeconds to 1 ſeconds : ſo the difference 3557, t0652 3 
which addedto the leſſer 9,6197205, the ſunt is.,9,61 gy 8574;thear- 
rificial Tangent of 22 deg, 37', 11%. Andin like fort you may find 
the artificial Sines or Tangents of other arches copliſting:of degrees, 
munutes, and ſeconds. c The 
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bv Gr, general Rule and Reaſon for all theſe Examples, may brief'y 
ertms: 

As the difference of any two next Logarithms in the Tables, is ta 
any part of that difference, 

So is the difference of the two numbers to which they belong, to 
the proportional part of that difference; andthe contrary. 

But becauſe this holds truer in the later part of the Chiliads where 
the numbers are great, than in the former ; therefore we have ſhewed 
in the Examples { as occaſion requires) how to bring the numbers 
propoſed to the later part of the Chiliads. And thus much touching 
the part proportional. 

9. If one number multiply another, the ſum of their Log arithms. is equal 

to the Logarithm : Prrarn produtt. 

As let the two numbers multiplied together 
be 36and 15, the produCtis 540. I fay ten, 
that the ſum of the Logarithms of 36 and 15, 15. 1,1760913 
is _ to the Logarithmof 540, ashere you +510.” 2,.43239038 
may ſee. | 

The Reaſon is, for that (by the ground of Multiplication) As a 
Unite, is in proportion to the Multiplier : ſo is the Multiplicand,to 
the Product :« therefore (by the Coroll. of the 3 Prop. Chap. 2.) the 
ſumof the Logarithms of Unite and of the ProduCt, is equal to the 
ſum of the Logarithms of the Multiplier and Multiplicand : but the 


36. 15563025 


| Logarithmof Uniteis o; therefore the Logarithm of theProduct 


alone; isequal tothe fam of the Logarithms of the Multiplier and 
Maltiplicand. JF , | 
Andby the like Reaſon, if three or more numbers be multiplied 
together, the ſum of all their Logarithms is equal to the Logarithm 

of the Produtt of them all, x 
Corollary. Whence it 1s manifeſt, T hat the Logatithm of a. mimber 
doubled, is the Logarithm' of the ſquare of that mwmber + aud the 
Logarithm of a number trebled, is the Logarithm of the Cube of 

the ſame number, &c. 

| | Logarithms. 
Thus the Logarithm of-4 being doubled, is the 4. 0,6020609 
Logarithm of 16; which is the ſquare of 4 ;, and 16. 1,2041200 
being trebled, it. is the Logarithm of 64, which is 64. -1,$0618900 
the Cube of 4; as is here to be ſeen- 7 

10. 


Chap. ÞH. | Tris | 1m 1 þ pF; 5 + _ J 
10. If one number divide another, the Logarithm of the Diviſer 0 


ubſtratted from the Lozarithm of the Dividend, leaves the Loga- - 
rithm of the Quotient. = 
. Logarithms. 

Aslet 540be divided by 36, the rn will 540." 2.3323938 
be 15- I ſay then, if the Logarithm of 36, befub- 46. 1.5563025 
{tracted from the Logarithm of 540, there willre- 15. 1:19560913 
main the Logarithmof 15, as is hereto be ſeen. 

For ſeeing the Quotient multiplied by the Diviſor, produceth the 
Dividend, therefore by the laſt Prop. the ſum of the Logarithms of 
the Quotient, and of the Diviſor, 1s equal to the Logarithm of the 
Dividend: if therefore trom the Logarithm of the Dividend, be ſub- 
ſtrated the Logarithm of the Diviſor, there remains the Logaxithm 
of the Quotient<7 | | mm 

Andby the like Reaſon, if the ficſt Quotient be divided by aſecond 
Diviſor, and the ſecond Quotient by a third Diviſor, &c. the ſum of 
the Logarithms of all the Diviſors, ſubſtrafted from the Logarithm 
of the firſt Dividend, leaves the Logarithm of the laſt Quotient... .-. 

As if 540 be divided by 36, the Quotient is x5, which again divi- 
ded by 5, the Quotient is 3:. Hay then, that if func the Logs 
rithms of the Diviſors 36 and 5,be ſubſtratted from the Logarithm of 
the Dividend 540, there will remain the Logarithm of the laſt Quo, 


tient 3. | i); He, Pt 
Loggr, -0] / 
that number 7 7 


Corol. Hence xt, is manifeſt, that the: half. of t 
; mt 5 Lyn e root of, that 21 ' 
that the. third part of the Lo 42 any number, 15 the | Lag a- 
rithm of the cubique root of the fame number:  - - ra atty 
Lagarirhing 


Thus half the Logarithm of 64, is the LOEraN 64- 1:B06180g 
of 8, which is the ſquare rogt oe Peres e.third  8.:9.9930900 
part of tbe Logaritiup of 64,isthe Logarithmot 4, 4. 0.6920600 
which is the cubique Root of 64, as by this Example may be ſeen. 


And thus much for a taſte of the nature and affections of Logs- 
rithms, ſufficing for our preſent occaſion : he that deſires to be r 
acquainted with the conſtruction and diverſe applications of them, 
may read,Mr. Briggs in his Arirhmerica Logarithmica. 
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CHAP. III. 
of the Four fundamental Axioms of the Doftrine of Plain 
"SUR <nt of the Caſes deduced. from them, 


LEM M A. 
The Three Angles of a Right-lined Triangle, ave 
Angles : Enclic; Lib. 3. Prop. 32. 


pb Angles of a Triangle are 
meaſured (as we have faid) 


by — circle, the arch be- 
ing deſcribed on an angular point 
azona center : thus the Arch'CE is 
the meaſure of the eat As of 
that look how - 


are equal to 'two' right 


nutes, ſeeonds; cc. I nie arch <h OE; Þo muck is the tteafire of he 


Angle atA. Inbkefort, the arch FGis the meaftire of the Angle at 


B, and FH themeaſtreof the Angle BD A: and theſe three arches 
Gf and IH, are 180 degrees, which is the meaſure of two ri 
manage degrees being the meaſure of one right Angle) for theſe 
_ CE, hae "EVE ate oal-to the-ſemicircle Ht Ls 
"At fore aT CASEY Ss T fits Anpl 
erefore a riangte ri ed, one of its acute Anples,is 
the complement of the other to &5y raid 


If itbe an oblique angled Triangle, yet yet one of his. et Ren ſub- 
firated fromtwo ok (tors, Fon 1$0 ths re 
mainer- isthe ſum xyep Ak i the: 25. DRE of twy 
ry be ſubſtracted from! 1 degreek, the I extainer is. he third 


AXTOM 
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AXIOM 1. 
Of right angled Triangles. 


py I 


ll : lain right angled Triangle, of the three fides may be put 4s 
5 Cw fa the Pres ſides will ag Sines, T angents or Secants. 


| _ p , — =_ ; 
A. B A B A. 7: IG 


'Sif AD be Radius; or the ſemidiameterof the « ce or tho 
whole Sine (for by theſe ſeveralnames it is Called) then:BD is 
the Sine of the Angleat A, and AB the Sine of the Angle at D. 
HK AB he Radius (as in the ſecond Figure.) then. BD i Þ © 
Tangents and AD. theSecaht bf. the Angle it A.” C. 
B be Radius (as in the third Figure) then AB; is the Tan- 


gent, and ADxhic Secantof the Fats 
_ what rt week the ks ies, hath Ig Radius : 
eSiges, HON 


fg hoe 
tothe HT Covey Tike.is 

Nan iesor Caſes Galloy- 
ing, for the reſolution ms plajo ri ri ight a Soc three 


" Arterdtincion Hl 
. ny fot bene 43. he a Treg t As 
- the enuſal: and onecof rheſidesronta Eright Angle,we 

_ calbthe Baſe, and the othe# fide th — As ke e _ 


the Hypothennſfal is ed nth, AD, the Baſe with A 
Achrtclatwerd DB: gem Ky > Ds _ 
»\ayes Kisalwayes odeof the ce neon | 
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In the Examples, s ſtands for ſ#ze : :far tangent : ſe. for fore com- 
plement : tc. for tangent complement *: ſc. tor ſecart. | 


| CASE 1.. | 
. The Angles and Baſe given, to find the Perpenditalar. 


AS let the Triangle, propoſed be ADB, and let there be given the 
Baſe AB 5968 paces, and the Angle at. D 67 deg. 23". (then 
the Angleat A is alſo known, being the complement thereof) and let 
there be required the Perpendicular DB, then may this Perpendicu- 
lar DB be found three ſeveral ways : For, fult, putting AD as Radi- 


us,it followeth, that 

As Sine the Angle at the Perpendicular s. D 67 deg; 2g'- 9.964240 

is in bores» othe Baſe: AB 768 paces- 2. bots 
- ſos Sine the Angle at the Baſe, s. A22-37. _9. 5849685 


In proportion to the Perpendicular, DB zo paces, -. 2:5050817 


"Here (according to the: 3 Prop. Ch. 2.) I add the Logarithms of 
the ſecond and third, and fram that ſum ſubſtraft the Logarithm of 
the firſt, and the remainer, which is 2,50503 17 is the Logarithm'or 

* the fourth : Wherefore looking in the Table for the abſolute;num- 

. ber anſwering thereto, 1 find the nearelt to. be; 320,: which is. the 

- fourth number required. It is ſomething more than z 20, but for bre- 

 vity, and the caſc of the Learner, I omut the Fraction, having be- 
fore ſhewed how to find it : And if ( according to' the: Corol. of 
3 Pry: Chap. 2. ) inſtead of ſubſtrafting the Logarithm of the'firſt, 

_ Ladd his complement Arith- |  _;. wich 2:3 59! \ 
metical,* that total abaring -s, D 69eg 23' compar. 9-0347520 


47 Radiusis alſo 2,5050817 as _ AB768 paces... 2:3853612 
[1 before. And the work ſtands - 5. A 22-37.  ; g-5849685 
q in this manner. DB320 paces. |. 5950817 
Thus having ſufficiently explain the: peration in/this firſt Ex- 
| _— halle rife in, the + chat fallow, underſtanding the 

Eke m them allo, © «a 


2, If 


A... to teat id , 2 
: Y Ci, «RH T9EMOGT 
x \ Cl W_— 
» n 


2. If we make AB Radius, the proportion holds thus. 


As Radius, + rad. ſ. go deg. co. ar. 

to the baſe: | . AB 768 paces. 2.8353612 
ſo tang. the angle at the baſe, rA22 37 9.6197205 
to the perpendicular : DB 320 paces- 25050817 


Here becauſe the compl. arith. of Radius (which is in the firſt place) 
iso, therefore I ſet. down in the firſt place only Cyphers or nothing. 


D D 


A ZI » —B A 'B 


3. If we make D B Radins,. then 
As tang, the angle at the perpen. t D 67 deg; 24' co.r. g.6197205 
is to the — . AB768 paces, 2.385 3612 
fois Radius i. s5 9g0-00 IO. 


to the perpendicular. - © DB 320 paces. 2.5050817 


Becauſe the Arithmetical complement of Atanigent to twice Radins Or 
20.05I00000. 5 the tangent of his complement ( as hereafter ſhall be 
ſhewed ) therefore in tht. former Exdmpie 'we' have- put- for. the com- 
plement Arithmetical of tang." 1). lis targthe camplement, and ſo abate 
twice Radius : and: the like . yols tray alwayes do when you have aran> 
gent 88 the firſt place. F16g -t 


CASE 2. 
The Anglts and.Baſegiven, ts fi#d the Hypothenuſal, , | 


'Etthere be given AB 768 paces, andthe angle D&7deg. 23", 
and let there be required the Hypothenuſal AD. 


D 1. Making 


1. Making AD' Radud. 
- As ſine the angle at the _ 5D 67 deg. 23” co. a7. 0.0347520 


is in proportion to the Baſe: AB 768 paces. 2.8853612 
ſois Radws, 5 90-00 10. 
to the Hypothenuſal AD 832 paces. "2:9201132 
almoſt 8332 paces. 
2. Making A B Radins. 
As Radins, 5s 90 deg. OC, co. ar. ©. 
is in proportion to the Baſe: AB 6578 paces, 2.8853612 
ſo is ſecant the angle at the Baſe, ſec. A 22-37. 10.0347520 
to the Hypothenulal. A D 832 paces. 2.9201132 


=__ a Secant is found. by the Table following, we have before: 
ſhewed. age = 

3. Making DB Rad. 
As tang. the angle at the perpen. # D 67 deg. 23"c. a. g.6197205 


is in proportion to the Baſe: AB 5768 paces. 2.8853612 

fo is the ſecant of the ſame angle, ſec. D 67-23 10.4150315 

to the Hypothenuſal. AD 832 paces. 2.9201132 
| CASE 3. 


The Aneles with the Hypothensuſal given, to find the Baſe; 


Dat. AD 832 paces, D 67 deg. 23". Required A B. 
1. Making AD Radins 


As Radins, - | 5 90 deg. o0' co. ar. O. 

t0 the Hypothenuſal : AD 832 paces. 2.9201233 
ſo ſine the angle at the pexpen. 5D 65-23. 9.9652480 
to the Baſe. A B 768 paces. 2.8853713 


2. Making AB Radins 


As the ſecant of the angle A, is unto the Hypothenuſal AD: ſo 
15 Radius, to the Baſe AB. 


3+ Making 


' Trigonometry. zf 
3, Making DB Radin. 


As the ſecant of the angle D, is unto the Hypothennfal AD: 
is the tangent of the angle D, to the baſe AB. 


CASE 4. 
The Baſe and Perpendicular given, to find «an Angle. 
Dat. A B68 paces, DB 320 paces. Required A or D. 


Chap. 11. 


D D 


& = ET RO B 


1. Making AB Radiae. 

As the baſe, . AB 768 paces; cs. ar. #7.1146398 
- in [re a to Radius: 590 deg, oo", , 10, 

{© is the perpendicular DB 320 paces, __ 2:5051500 
totang.the angle atthe baſe. et A223” * 9.6 = 88 

. 2. Making DB Roadins, 7 oof oily 3A 

. As the perpendicular ,;_  ___,D B.z2@ paces. co. ar. ; .7-494-3590 
IS in proportion to Radius: «5 godeg. 00".  "'® 
ſo is the baſe, .- C"AÞ768 paces. 2.8853612 


. to tang. theangleattheperp; #.D 67-28... - +. ' _ .10.3808122 


And thing are theſe angles found with leſs. than a minute error, be that 
aeſrres exttneſfs, may uſe the ways we bave before, ſhewed, Cap. 2. Px OP. 8. 
' ft ſhall ſuffice 1n the Examples of | this Book, to jſet down the meaſure of 
arches and angles in degrets and, minutes '; 4s well for br evity, As: nor Jo 

" burthen Yeung Begintiers with all things at the firſt. F 


. = CASE 


-—7 © ent... 


' Trigonometry, Book I. | 
CADE gs -- 
The Baſe dnd Perpendicular given, to find the Hypothenuſal. 


Dat. AB 7968 paces, DB 320. Required AD. 
Firft,. by the fourth Caſe. . 


2% 


As the perpendicular, DB 320 PACES. C0. ar. 7:49435c0 
is inproporton to'Radins:- 5 90-00 

ſo 1s the baſe, | AB 768 Paces. 2.8853612 
totang,\theangle-ar the per. ' 2D 67 eg. 23" 10.3802112 


Secondly, by the ſecond Caſe. 
As line the angle at the _— s D 67 deg.23' co. ar. 00347520 


is proportion to the þ AB 768 paces. 2.8853612 

{0 is us, 5 90-00 

to the Hyporthenuſal. aD $32 Paces._ 2.9201132 
>» 


The Baſe and "Hypothenuſal given, to frd an 4 


Dat. AB "=_ paces, AD $32 paces, required D. 
4 A D Raains. 
s the Hypothenſal wer D 832 Pac. co.ar. 7.0798767 
is in proglrtion to Radius : $5 99-00 
iis the baſe, 'AB 768 Paces. -2.88536 1'2 
'to fine the angle at the perpen. +D 69/deg. 23/ 9:9652 379 


2. Making AB Radins. 
; As the baſe AB, is m vrobortoa to Radits : 
Sb Hrpcthp D, voithe ſecaut of he angle at the baſe A. 


CAS E 7 
The Buſe and Hypothennſal given,. / find-the Perpendicular: 


| Dat. AB 768'pacer,, AD '$32 paces; required DB. * 


\Ffts; the frnth Caſe. 
As the Hypothemuſal D ND $42 PAC. C0, at. + 70198067 
is'in proportionto. Radlins> '' +9000” | 
fo is the baſe, AB 768 paces. | »2.8855612 


to line the angle at the perpen, sD 67 deg. 23 9-9652379 
| Secondly, 


. "Trexconometry, 23 


Sesondly, by the' far(t Caſe. ; —=- 


| Chap/U1. 


As Radius s go deg. 00" 0.47. ©. | 

is in proportion to'the baſe; AB 768 paces. 2.8853612 
ſo is tang. the angle at the baſe, z: A 22-37 0.6197205 
to the perpendicular | DB 320 PACES. 2.50598 17 


Mr. Briggs in. his Arithmetica Log arithmica C. 19. but in the ſe- 
cond edit. C.. 14. reſolyes this Cafe more readily thus. 

Take the Logarithms of. the ſum and difference of the Hypothe- 
nuſal and fide-given, half the ſum of thoſe two Logarithms, is the 
Logarithm of the perpendicular or ſide required. 


As, let 
Logarichm. 
the fide given be 968 y x5 the ſumm'1600 | 3-204.1200 
the Hypothenyſal $32'd \ difference 64. 1.8061800 
| Be | .-_ tum | 5-0103000 
the ſide required 320 * ſum 2.5051500 


The difference between this Logarithm here found , and that which 
w.us found by the former operation, ariſeth chief oy neg lefting certain 
ſeconds inthe angle D, and conſequently int the angle A}, for the angle 
A us indeed 22 deg. 37” 11”, and ſomewhat more. © 


Andthus may __ angled Triangles be diſtinguiſhed into Au 
ſes,. though the reſolution of all theſe Caſes depends vpon one-Rule,. 
which is the Axiom before put. TT 

The three-Axioms following are true inall plain Triangles, but 
ANY intended for the oblique angled ; which now we'come 
to © 


or chords-4n the Circle AD 


_ (me of the angle at A; ſo s the 


24 - "Trigonometry, 
AXIOME II, 


In all plain Triangles, the fides are in ſuch proportion one to 
another, as are the fines of their oppoſite angles, 


: S inthe Triangle ADE. As the ſide A.D # im proportion to ED : 


ſo is the ſine of the angle at E, to the. ſine of the angle at A. And 
ſo of the refs. 
4 Triangle ADE, deſcribe the Circle ADE C, by 
« 4. Euchd. * 
: Demonſt. Then are the = of the Triangle ADE, as ſubtendents 
C. So that as the chord of the arch AD 
6 in proportion to the chord of the arch ED ; ſo « the fide: of the Tri- 
angle AD, tothe ſide ED; ( and thelikg 4: to be underſtood of A E.) Bae 
the half chords are fines of half the arches ſubrended by thoſe chords ;, and 
as the whole is to the whole, ſo ts the half to the half : Therefore as 
the ſme of half the arch A D, © 1m proportion to the ſine of half the 
archED : ſo « the fide AD, 
to the fide E D. But half the 
arch AD, u the meaſure of 
the angle at E;, and balf the 
arch 5 D #*s the meaſure of the 
angle at A. (by 20.3. Euchd.) 
therefore as the ſme of the an. 
gle at E, us im proportien to the 


# 


{ide AD to thefide ED. Aud . 
the like 1s to be underſtood of 
the fide AE, and hs oppoſite an- 
vle ar D. Therefore tn all plain 
Triangles, &C. which was ta 
be proved. 

And ſecing as the ſine of E to. the ſme of A: ſoy ADrw ED, 
therefore alſo alternately ( by 16. 5. Euclid. ) As the ſine of the an- 


gle at E, 15 in proportion to AD; ſo ts the ſine of the angle at A to the 
fide ED; &c. Therefore, : 
CASE 


# IMIOR 1657 as e 25 "M 
CASE 8. 


The ansles of. a Triangle, with one of the fides being oiven, to 
FEM find any of the other two ſides. EL 


Et there be given the angle n 
at A, 22 degrees 37”. and 
the angle at E x53 degrees o8'. 
and the ſide A D 78c paces. 

And let there be required the - N 
ſide ED. + Then by this Axiom A. LY 
As the ſine of an angle, sE 53 deg. o8'co. ar. 00963917 
is to his oppoſite ſide given: AD +80 paces. 2.8920946 
ſo is the ſme of another angle, s A 22-37 95849685 


to his oppoſite ſide required, ED 375 paces fere. 2. 5739548 

Here it ts not full 375 paces, but wants about four inches,but 375 us the 
number in the T able neareſt agreeing to the Logarithm 2.573954 with- 
out a fr aition ; and I would not trouble Beginners with frattions at firſt, 
having ſpoken ſufficiently of them, Chap:.2. Sect. 7, and $. 


CASE 9. 


Two ſides being given, with an angle oppoſite toone of them: 
#0 find an angle oppoſite to the other of them, 


Dat. AD 780, E D 375, the angleat E 53 deg. og. 
Required the angle at A. 


As one of the ſides given, _ AD 780 par. c. 4. 7-1079054 
ro the fine of his oppoſite ang.given; sE 53 deg. 08. 9.9031083 
ſo is the other ſide given, E D 375 parts. 25749313 


to the ſine of his oppoſite angle req. 5s A 22 deg. 37. 5.3850450 
In the uſe of this laſt Caſe, the angle oppoſite to the greateſt ſide bein 
required, it will be ſometimes doubefel «poſi it be pr —_— fo 
in the Triangle A D E, in the ſcheme of the ſecond Axiom. 
As ED 375 parts, toSA 22 deg. 37". 
So AE 945 parts, to SD 104 deg. 15”. 
And 


LULLONOTNCLLDS 
And in the Triangle AEC, * 

As EC 575 parts, roSEAC, .22 deg. 37' 
fo AE 945 parts, tosC,75 deg. 45 | + 
In. either of which the. operation 1s one and the ſane, and the ſwo 
found all ene, though the angle in the one exceed 4 quadrant 14 deg, 
15', and the oter comes as much ſhort : Becauſe every ſine d 4 an arch 
lef than a,quzdrant, 6 alſo the ſme of the complement of that arch to 
180 deg. Now thus doubt cannot ſometimes be otherwiſe tleared, but by 

delineating the Triangle as exattly as you can. | 

T2 AXIOM III. 
In all plain Triangles, as the ſum of two ſides, is to their dif- 
ference: ſo is the tangent of the half ſum of their two op= 
poſite angles, to the tangent of the- difference of either of 


S 
them, above or under the half ſun. 
| h Let ADE be an oblique Triangle, 
Conſt. Make' AC and AH each equal-ro AD; 
. and draw D H,: and parallel thereto draw E G ; 
. and draw aline from Cto D, extending it to G: ; 
Demionſt. And foraſmmch as AH is equal to | q 
AD, therefore (by 5.1.Euclid.) the angle AHD & ; 
equal to AD H, and by the"like: reaſon the angle - 
A CD, # equal to ADC, therefore the. whole angle - 
HDC #5 .2qual to both theſe angles CHD andHCD : 
therefore ( by.the. carr. 31. 3. Euclid) the angle : 
 HDC#4 right angle. And foraſmuch as E G is 
parallel to HD, chrefwe (by. 1, Euclid) the an- 
leEGC #* alſo a right angle : far it # equal to 
HD, and (-byuheſame ) the angle CEG s | 
to CHD, axd EDH# DEG. Bur (by 32: + Euclid ) 
the outward angle A HD 34 equal to the two i19yard 
angles HED andEDH,; but ADH-rommes to borh ;, 
then theſe two angles AHD and ADH, argequal ..., 
.totheſe two AE DundA DRE y therefore cir of. 
thtſe rwo angles ALD) and ADH 3s half the ſum 
# thoft rwa anghes AED and A DE, therefore al- 
ſo the angle KE G 55 half the ſum of the ſame ax- 


- 
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Now if to one of the ſides of 4 triangle thers be dratyn a-patallel , 5t 
divides the other ſides proportionally ( by 2.6:Enclid.)) 'chereford as G H 
i in proportion to HE, þ & CD. DG: oo we alſo compoſed ( by 
13. 5. Euclid.) 4s CE ro HE, ſos CGroDG: thats, | 
AsCE the ſum of the ſides AE and AD, 
.- #5 in proportion to-HE their difference : $782 
ſors s the tangent of half the ſunvof the qugles AED. and ADE, 
toDG the tangent of the angle D E.G, being that which the angle 
AED comes ſhort of the-half ſum : 4s HD E is the exceſs of the an- 
gle ADE above the half ſum. oh | 
"» Therefore in all plain triangles, as the ſum of two ſides, is to their 
differences, ſo, &C, which was to be proved. * | 
Therefore 1n any plain oblique triangle: 


CASE 10. 


Two ſides, with their contained angle being given: to find the 
other angles. 3151-0 21243 63 09i3:0 


AD 156 pac. Caiffer.3 3 

A 22 deg. 37". | 

Requ. D or E;, which together 
are 157 deg. 23', being the com- 


AE 189 pac. ſum 4.45" ; | : : _—_ 
Dag 4 i z | 20 -»D 


plement of the angle A.to 180. Ft E 
deg. 00", by the firſt Lemma. - | i11 ?f 
As the ſum of the —_— 3 (AE+=AD) 345 Parts.c44. 7.4621810 
is in propor.to their difference ( AEAD) 33 1,5135139 
ſois the tang. of the half ſumy , _ 

of their two oppoſite angles ; $*» ED) 78 deg. 41'3 10.6990331 
to the tangent of an angle : F 25—33> 9.6797280 


Which added to the half ſum, makes ID 
the greater of the angles required, # 194 —13 
Or ſubltrafted kayes the leſſer. E $53-—08 


E 


2$ .Trigonometry. © BookT 
Here (AE-| AD) ſignifies AE more AD, or the ſum of them ad- 
| dedtopgether CCAE——AD) AElfGAD, or theremainer of 
AE when AD is ſubſtrafted; : & E+-D the tangent of half the 
ſum of the angles EandD. | 


The angle found,we mark withF only for diſtinction fake; and the 
like is to be underſtood, when we mect with the like notes. 


CASE 11, 


Two fides and their contained angle given: to find the 
third fide. . 


Dat. AE i39 paces : AD 156 paces : A 22 deg. 37. 
Req. ED. : 


| | Firſt, by the tenth Caſe. $ 
As the fam ofthe ſides given, (AE4-AD) 345 par.c.a. 7.46219815 
is in proportion - _ _— : (E—AD)3 3 parts, 1.5185139 
ſo'isthe tangent of the half fume. , x | n 

of their © conaſie angles : + > (E-1-D)78 de.412 19.69g0331 
to the t of an angle : :F 25——33z 96797290 
'* Which ſub from the bal x 058 
ſum leaves the leſſer ang, required. 5 Ors as 


Secondly, by_theeighth Caſe. 
As the ſine of the angle 9 645 53 deg.o8"c.a; 0,0968917 
is in proportion to his oppoſite ſide: AD 156 paces 2.193 1246 
ſo is the ſine of the angle givenz' $A22 37 03849685 
to thus oppoſite {ide required. ED 75, paces: | . 18745848. 


AXIOM 
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ES. 1 AXIOM TV. 


In oblique Triangles, as the true baſe is in proportion to the 
ſum of the ſides : fo is the difference of the ſides, to the 
alternate baſe.” — | 


As inthe oblique Triangle A DE, 


Caſe r. 


Admit AE. to be the true 
baſe, Conſt. Upon the point 
D, 4nd diſtance DE, (DE 
not exceeding D A ) deſcribe 
the circle 1 FF G; and produ- 
cing AD to C, let fall the 
perpendicular D B, - and draw 
the touch line AG. Then 
them equal fro DE; AC w%#« 
the ſum,” and AF gthe dif- | = 
ference of the ſides DEand DA; and AE «© the true baſe, and AF 
the alternate baſe. 53 

1 ſaythen, as thetrne baſe A E, #to the ſum of the ſides AC. 

Sous the difference of the ſides AF, tothe alternate baſe AL 

Demonſt. For ſeeing that from 4 point without the circle A, there 
Ks drawn the line AC cutting the cirele, and the line AG: "the 
circle, therefore ( by 36 Prop. 3'Euclid. ) the refangle fignre of AC 
and AF, 5; equal to the ſypniave of A G:- aritf by the ble reaſon, the 
reflangle of AE, and AI, i equalto the ſquare'of AG. Therefore | 
the reltangle of A C.and A'F, & i to the reftaugle of AL and AE. 


But equal reſitungles have thitr ftaet reciproc ortional (by 14 
Prop. 6 Euclid..) Therefore a A E44 in eras AG, fois i 70 
AL Which wasto be thy v4 | 


ng Oy mig Juſfee, there aye two others, which are 4 fat: 
EN | E 2 Caſe 


56: , Trigonometry, 
Caſe 2. 
The like demonſtration fJerves- 
for the other two caſes in thi : 4 


Axiom, namely, if we let fall the =” WE" 
—_ from E,, making | \t 

AD the baſe. Fer they upon the | Le S Y 
center E, and diſtance ED. (E D 
not exceeding E A_) deſcribe the O 
circle, QC. proceeding as before: ' and if you place the letters as in this 
ſecond ure, it will ve agreeable to the words of the former demonſtra- 
rion : ſuppoſing C0 ro Q, 


c 


-® 


Or if the Bir be let fall v3. 
from A, __ DE the baſe, a A 
on the center A, and diſtance AD | Ws 
CAD not exceeding AE ) deſcribe 
a <_ » and. ſo proceed as before. 
And if you place the letters a4 in 
the third figure, it will be agreeable 
ro the former demonſtration : ſuppo- 
fong AD extended to C. 
In every of theſe three triangles , 
AE « the true baſe, and Als the | 
alternate baſe: ©.vF"7 342 - k LTH 


\C A S E T'2; 
Ti bree ft res of 4H cblique rriangle being given : to FP an angle 


Da. AE 189 paces, RD 1$0099Ma thefirft triangle. 


paces. Reguare | 
hy (by thinfos fourth Axiom)” I reſolve | it into tag right angled. 
es thus. + 
As the true baſe, AE A 66” ar. ozare3t 
15 to the ſum of the ſides ( AD+4-ED) 231 pac. n 3636120 
ſois the difference of the ſides  (AD-—ED) = PAC. 1.90848 50 
to the alternate baſe. Al PAC:,. 1.9956352 
- Having thus the true and alternate baſe,ſubltratt the' leſſer fro 

greater, and inthe middle of the remainer falls the perpendicular 4 
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(by 3 Prop.3 Euclid.) reſolving the oblique triangle into two-right an- 
gled triangles,in either of which the hypothenuſal and baſe isknown. 
As the difference of the true and alternate baſe being 99 paces, the half 
is E B 45 paces ( ſerving to find the angle at E) being the baſe in 
the right angled triangle E B D. 
Which half here ſubſtratted from the true baſe A E 18g paces, leaves the 
baſe in the other right angled triangle A B D, namely, A B 144 paces, 
ſerving to find theangle at A. 
Then in the right angled triangle A DB, having the baſe 4B 
144 paces, and the hypothenuſal A D 156 paces; we may find the 
angleat A (by the 6 Caſe before going) thus. 


As the hypothenuſal, AD 156 parts, co. ar. 7.8068754 
is in proportion to Radius: « godeg. 00”. - 
ſo is the baſe ſound, AB 140 parts. 2.1583625 


to the ſine of the, complement, 
of the angle at the baſe. Gree A @7: 0 9-9652375 
the complement whereof 22 deg. 37' is the angle at A required. 
In like manner tight be found the angle at E. C 
In ſetting dowii this'fourth Axiom, I have followed the Lord Ne- 
pair * Pitiſcus and others have it thus. | 
As the greateſt fide 1s to the ſum of the other two ſides; ſo 4s the diffe- 
rence of theſe two , to a part of the greateſt: which taken from the 
greateſt, the perpendicular falls in the middle of the remainer. = -. - | 
As-in the firſt figure before going; as the greateſt fide AE, .isto- 
the ſum of the other fides AD and ED (thatis AC:) ſoisthedif- 
ference, of. thofe ſides AF, toa part of thepreateſt Al: which taken- 
from the greateſt, the remainer is L E, in the middle whereof at B, 
falls the perpendicular. - | 
W hich differs little from the former, and is demonſtrated in the- | 
ſame manner. IHE} 2 Of | 
Now that you may at _ have a view of that which we have be- | 
fore ir this Chapter more largely handled, I have digeſted into this 
Table the things given and required in the example of .every Cafe, 
exprelling alſo briefly their proportion and operation ; ſo that here- 
by you may be ſuffictently directed for the reſolution of plain triah- 
gles. Though I would rather adviſe every manto commit to memo-. | 
xy the four Axtoms before going, and to ground his practice _—_ 
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CHAP. IV. 


P ITISCUS in his Trigonometria, hath four Theorems for the 
varying of proportions, and for the finding out the thing re- 
quired ina plain or ſpherical triangle ſeyerat wayes : which briefly 
are in effect as followeth. 
The Grounds or Theorems for varying the terms of the pro- 
portions of Sines, Tangents and Secants. 


Theorem 1. 

T he propor tion of Radius to 4 fine, tangent or ſecant ;, and con- 
trarzwiſe the proportion of a fine, tangent or ſecant t0 Ra- 
dins : may be waried three wayes, by the firſt Axiom of . 
plain Triangles. 


As ſme D B, to Radius AD ; in the firſttriangl, 
fo Rad. DB, to ſecant AD; inthe ide o $20 the. cone 
fo tang. DB, to ſecant AD}, wn the ſecond triangle. vede. | 
bs Be <A Again. : CLEAN 
tangent , to R B; n the fecond triangle | 
Jo is Radins D B, to tang. AB; in the oy pave S od the 
fois ſme DB, to ſine AB; in the ſt triangle. converſe. 
And the like is bo be ound - but this may ſuffice. 
| ; ence t | 
As th finef ene ants foes Bris . £ 
Jo u/Radixa, to the ſecant compl. of that arch; >And' the conyerſe.. 
ana {o is the tangent of that arch,to his ſecant;, - 
OY | All 
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Alſo | 

As the tangent of an arch or angle, is t& Rudin : 

fo i« Rading, to the tangent complement thereof: pAnd the converſ; 


and ſou the ſine thereof, to the -ſine of its compl.- 
Corollary. 


Hence it is evident, that Radius a mean proportional between the ſine of an 
arch, and the ſccant of the complement of the ſame arch : alſo between 
the gages of an arch, and the tangent of the complement of the ſame 
arcn. 

 Andhence it is, that the complement arithmetical of the artificial 

ſineof an arch, is the artificial ſecant of that arches complement. 

And the complement arithmetical of the artificial tangent of an 

arch, 1sthe tangent of the complement of that arch: {( Here you 

are to underſtand the complement arithmerical to twice Radius, or 
tO 20,00COOO0. ) | 

As atangent 

For ſeeing the )ro Radrre - 
proportion is Yſo #5 Radius | 
| ro 3t's tang. compl. * 
Therefore ( by 3 Prop. Chap. 2.) an artificial tangent ſubſtrafted 
fronf twice'Radius, leaves the tangent of its compl. 
Or (by the Corylary of the 3 Prop. Ch. 2.) atangent added to 
the tangent of his camplemenr; 'is equal to twice Radius. 
And the like is to'be underſtood of the fine of anarch, and the ſe- 
cant of the complement thereof. .. 


Theorem 2. 


The fines of ſeveral arches, and the ſecants of their comple- 
ments, are reciprocally proportzonal, | 


As the ſme of an arch or angle, 
3 to the ſme of another arch or angle: _ 
fo ts the ſecant of the complement of that other, 
to the ſecant of the complement of the former. 2} 
Demonſt. For (by the foregoing Corollary ) Radms 1s the mean 
proportional between the ſine of any arch, and the ſecant of the com- 
plement of the ſame arch. ne ag d?, 
| Therefore 


*% 


Therefore the reCtangle of any ſine, and of the ſecant of his com- 
plement, is equal to the ſquare of Radins (by 17. 6. Euclid.) {0 that 
all rectangles made of rhe {ines of arches, and of the ſecants of their 
complements, are equal ohe to another. : 


But equal reCtangles have-their ſides reciprocally proportional 


( by 14. 6. Euclid.) Therefore, &c. 


Theorem 3. - + 2 
The tangents of ſeveral arches, and thetangents of their com: 
plements, are reciprocally proportional, Thatis, 


As the tangent of an arch or angle, 

# to the tangent of another arch or angle : 

ſos the tangent of the complement of that other, 
. to the tangent of the complement of the former. 


Demonſt. For (by the foregoing Corollary ) Radius is the mean 
rar between the tangent of every arch, and the tangent of 

is complement. 

Therefore the reftangle made of any tangent, and of the tangent 
of his complement, is equal to the ſquare of Radius ( by 17. 6. Z- 
clid. ) 1o that all reCtangles made of the tangent of arches, and of 
the tangents of their complements, are equal one to another. 

But equal reCftangles, &c. as before, 


Theorem. 4; __ | 
If four magnitudes be proportional: then alternately alſo they 
are proportional : 16 Pro. 5 Euclid. 


And the like isto be underſtood of Numbers. 
As if 3 bein proportionto 4; as 9 to 12. then alſo, 
As 3 is in proportion to 9; ſois 4 to 12. 

And hence ( whereas we have before throughout this Book com- 
pared ſides, totheſines and tangents of angles, &c. ) we may com- 
pare ſides to ſides, and angles to angles, as in the exemplary Table 
we haye done. 

And thus much touching the Doftrine of Plain Triangles.  - 
F THE 
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SPHERICAL TRIANGLES: - 
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CHAP. L 
Of Circles of the Sphere, and their InterſotFions : and of the: 
kinds and affettvons of 5p;erical Triangles in general, | 


Ru O define in this place the ſeveral, circles of the Sphere. 
JN were ſuperfluous, becauſe they are beſt. underſtood in. 
=> the + of the Sphere or Globe, wherewith it is requiſite 
ES the Reader ſhould be acquainted. ( at; leaſt in ) 
anna before be apply hunfelf to the DatFine of Spherical 
Triangles. Therefore paſting by theſe, we core to thoſe things. 
when immediately concern our preſent purpoſe. 
Prop. 't. The ſides of a Spherical Triangle are thrae. archas of 
great circles, every arch being leſs than a ſemicircle. 
| Therefore the arches of paxallels, or other leſſer. circles. of the: 
Sphers,. axe vot to.be taken asthe ſides of a ſpherical triangle. | 
>. Agreat circle of the. Sphexe, is that which divides the Sphere 
equally into two Hemiſpheres: and is every where diſtant 
from its. own. poles, by 4 quadrant, of fourth. part of a great 
circle. | 
Thus the EquinoCtial is a great cirde of the Sphere, dividing it 
bw ny > gs tpheres; and it is ever 
where diftant-frqm its 9wn: poles ( namely, from the. North an 
South pales of the warld) by a quadrant, or go-degrees. The like 
is to be underſtood of the Ecliptick, and of all Horizons, Meridians,. 


Azunnths, aud ob allothes great.ccles of the Sphere. 


3. 4 
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2. A ſpherical angle is meaſured by the arch of a great circle) 
deſcribed on the angular points as a center, betweey the fides 
being extended to quadrants, 

Thus inthe Scheam next following, the angle ADE is not meaſu- 
red by the arch AE, but by the arch 1B : becauſe IBis deſcribed on 
the angular point D, as a center, between the ſides D A and DE, 
being extendedto quadrants. | 8 
. 4. Any two great circles of the Sphere, interſect one another in 

two bs 4 points, making the angles at thoſe points equal 
one to another, and either of them equal to the diſtance of 
the = of the ſame cirtle. : 

As the Equinottial and Ecliptick interſe&t one another in the 
points of Aries and Zibra, which points are dire&tly oppoſite otte 
to another, being diſtant a ſemicircle or 180 degrees; and the an- 
gle by them <omprehended | 
at the beginning of Ares , | 
is equal to that by them 
comprehended at the be- 
gifning of Libra : and ei- 'p 
ther of theſe _ is equal 
to the diitance of their poles, 
namely, 23 deg. 31'. 

Thus alſo in this Scheam 
the azimuth GL interſects 
the 4m A - _ 
oppoſite points G and K(that 
hs Lenith and Nadir ) 
the angle of their interſett- 
on at G, being equal to 
that at K; either of which 
angles is meaſured by the 
arch of the Horizon CL, which is equal to ED, the diftance of 
the poles of the ſame circles. 

Corol. Therefore if a great circle of the Sphere paff by the 
poles of another great circle, it divides the ſame at right 
angles : and the comverſe, 
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5. Every ſpherical triangle hath oppoſite to each angular point 
another triangle, having the ſame baſe with the former, aud 
the angle oppoſite thereto equal, the other parts of it are the 
complements of the ſeveral parts of the former to 4 ſen- 
circle, | 


1 


Let ADE be a ſpherical triangle, andextend the ſides thereof 
DA and DE, till they concur at H, alſo AD and AE, till they 
concur at'G ; and laſtly, EAand ED, till they concur at F. 
Then are the arches DAH, DEH, AEG, ADG, EDF, and 
EA F, ſemicircles (by the fourth Propoſition. ) And thus to each an- 
gular point of the triangle ADE, there is oppoſite another triangle ' 
having the ſame baſe with the former, &c. Asto the angular point 
E, there is oppoſite the triangle AFD ; whoſe angle at F is equal 
to theangle at E, and the baſe AD 
is common to both triangles ; and 
the ſides F A_and- FD, are the com- 
plements of the ſides A Eand DE 
and the angles FAD and FDA, 
are' the complements of the angles 
EAD and EDA; namely, their 
complements to a ſemicircle, or to 
x80 degrees. 

The like might be faid of the tri- 
angle DGE, which is oPpoſite to 
the angular point A, and of the tri- 
angle AHE, which is oppoſite to 
the angular point D. So that any three things being given in the tri- 
angle ADE, there are the like given in every of theſe triangles. 

Note. If therefore the triangle to be reſolved be obtuſe angled, or 
have two of his ſides either of them greater than a quadrant : though 
you might find out the thing required in that, yet it will be more con- 
venient to reſolve one of the leaſt of the three triangles oppoſite to 


| his angular points. As if a queſtion were propoſed in the triangle 


ADE, it may more conveniently be wrought 1n the triangle AF D. 
| 6. If 
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6. If three great circles make by their inter ſetions 4 ſpheri- ' 
cal triangle ; ana if the poles of thoſe circles be the angular 
points of another ſpherical triangle : the an2/es of the firſt 
rriangle ſhall be equal to the ſides of the ſecond, andthe ſides 
of the firſt, to the angles of the ſecond.. If only inſtead of 
the greateſt ſide, or greateſt angle, you take the comple- 

ent thereof to a ſemicircle, 


This is apparent by the fourth Propoſition of this Chaprer;and both 
this, and the later part of that may be further manifeſted thus. 

Let A D bean arch of the EquinoCtial, AE an arch of the Eclip- 
tick, E Dan arch of the Horizon, making the triangle ADE; and 
let G be the pole of the Horizon, F the pole of the Equinoctial, and 
Hthe pole of the Ecliptick. Then on the point A as a center, and at 
the diſtance of a quadrant or go degrees AM or AN, deſcribe the 
arch M N, which ( by thethird Propoſition) is the meaſure of the 
angle at A, and in like fort 
OC, the meaſure of the 
angle at D, and PL, the 
meaſure of the complement 
of the greateſt angle AED 
to a ſemicircle. And for- 
aſmuch as the arch MN 1s 
diſtant: from A go degrees, 
and the poles of the arches 
ADand AE, namely, F 
and H, are alſo (by the ſe- 
cond Propoſition ) diſtant 
from the ſame point -A go 
degrees; therefore the arch 
M N being produced , will 
paſs by the poles H and E. 
And for the like reaſon, the 
archOC, will paſs by the poles FandG. And PL by the poles H 
and G, ſo making the triangle G HF. 1 ſay then,that the ſides of the 
triangle G HF, are equal to the angles ofthe triangle AED. 

For the quadrant FN is equal to the quadrant MH, and taking 
away 
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way N H, which is common to them both, there remains the ſide 
FH, equalto MN; which arch M N is the mealure of the angle at 
A. And by thelike reaſon G F is equalto CO, the meaſure of the 
angle at D, and G Hisequalto LP, the meaſure of the complement 
of the greateſt angle AE D totife two right angles. And in like ſort 
we may prove that the ſide A E, is equal to MP, the meaſure of the 
angle atH; andE Dequal to L C, the meaſure of the angle atG ; 
and AD equal to NO, the meaſure of the complement of the greateſt 
angleGFHrto 180 degrees. Theretore, If three great circles make 
by their interſeFions atriangle, &c. which wast0 be proyed. 
Corollary. 

Hence it # evident, that the anglesof a ſpherical triangle, 

may be changed into fides, and the ſides into angles. * 


F. The three angles of every ſpherical triangle, are preater 
than two right angles, 
The demonſtration hereof you may ſee in Regiomontanns, Piriſcus, 

Snelbwus, and others. 

8. If a ſpherical triangle have one or more right angles, it is 
called a right angled ſpherical triangle. 


9. If 4 ſpherical triangle have one or more of his ſides qua- 
arants, it is called a quadrantal triangle. 


Io. If it have neither right angle, nor any fide a quadrant, it 
#5 called an oblique ſpherical triangle, 


11. If a ſpherical triangle be both right angled, and quadran- 
ral, the fides thereof are equal te the oppoſite angles. 


For if it have three right angles, the three ſides of it are quadrants z 
if it have two right angles, the two ſides ſubrending them are qua- 
drants, and the contrary ;, if it have one right angle, and one fide a 
quadrant, i hath two right angles, and two quadrantal ſides : all 
which is evident by the Corollary of the fourth Propoſition. But 
if two ſides be nts, the third meaſureth their contained angle 
by the third Propoſition, Therefore for the ſolution of theſe kinds 
of triangles, there needs no further Rule, 

To theſe, we may add three Propoſitions ſet down by the Baron of 


Mer- 
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Merchiſtone, mn his Book of the ufe of the admirabie Table of Lo- 
garithms: being as followeth. 


12. Two oblique angles of 4 ſpherical triangle, are either f 
them of the ſame kind of which their eppeſite (iaes are. 


Therefore knowing of what kind.the one is, it appeareth alſo of 
what kind the other is. 


13. If any angle of a triangle be nearer to a quadrant than his 


oppoſite fide : two ſides of that triangle ſhall be of one kind, 
and the third lefi than a. quaarant. 


14. But if any ſide of a triangle be nearer to a quadrant than 
his oppoſite angle, two angles of that triangle (halt be of one 
kind, and. the third greater than a quadrant. 


 — 


CHAP. II. | 
of the firſt fundamental Axiom for ſpherical triangles: and 
of the ſolution of right angled and quairantal triangles - 
thepeby. 
IT ISCU $S,and others to theſe times, forthe ſolution of right: 
angled ſpherical triangles(nort medfing with quadrantals)have 
delivered two Axijoms ; by help whereof, two things given (beſides 
the right ——_ may be fonnd. Bur for the moſt part, the ſides 
of the triangle muft be produced, that fo there may be divers trian- 
gles made by their interſeCtions,conliſting, of rhe parts of the firſt,oc 
of the complements of thoſe parts diyerſly.And.then it muſt be con- 
fidered, to which of all thoſe triangles one of the ſaid Axioms may 
aptly ang immediately be 2pplicd, for finding the thing required, or 
the complement thereof.. Butrhe honourable Lord Wepair, among it 
many excellent Propoſitions by him framed inthe DoiFrone of Trian- 
gles,hath two,which we intend to make uſe of, as fundamental Axi- 
oms for the ſolution of all the cafes of ſpherical triangles. The firſt 
terving for the ſolution of right angled and quadrantal triangles, 
without producing any ſide, which after ſome preparation-thereunto,. 
we wil ſet down with fome little alteration, anſwerable to- the na-- 
ture of tkeLogarithms now in uſe. | 
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It is firſt to be underſtood,;that a right 
angled ſpherical triangle hath five parts 
belides the right angle z which be calls 
the natural parts: as thetriangle A BD, 
right angled at B, haththe fide A B, the 
angle at A, and the Hypothenuſal AD, 
the angle A DB, and the lide D B, Three 
of thele parts which are fartheſt from 
the rightangle, namely,the angle B AD, 
the Hypothenuſal AD, and the angle 
AD B, we mark or note by their com- 
plements to a quadrant. As the angle 
BAD we account as the complement of the ſame angle,and fo write 
compl. BAD; for AD conpl. AD; for ADB conpl. ADB, 
But the two ſides D B and AB, being next to the right angle, are 
not noted by their complements. And theſe parts thus noted, or ac- 
counted, he calls the five circylar parts of a right angled triangle. 
Namely, 1 AB, 2 compl. BAD, 3 compl. AD, 4 compl. ADB, 

DB. 

y Likewiſe the quadrantal triangle ADG ( whoſe ſideD G is a 

uadrant ) hath five parts beſides the quadrantal fide. Namely, the 

ide A G, theangle at G, theangle G DA, theſide AD, and the 
angle D A G, which we may call his natural parts. Butthree of 
theſe parts, which are furtheſt from the quadrantal ſide,namely, the 
ſide G A, and theangle G AD, and the fide A D, we account as 
the complements of the {ame parts, and ſo note them by their com- 
plements. As complement G A, complement G AD, or D AB 
( which is all one) complement AD. The other two angles ADG 
andD G A, being next to the quadrantal fide, are not noted by their 
complements. And theſe five parts thus noted or accounted, he calls 
the five circular parts of a quadrantal triangle. Namely, z comple- 
ment AG, 2AGD, 3GDA, 4 complement A D, 5 comple- 
ment DAGor DAB. 

Now of theſe five parts, two are always given to find a third; and 
of theſe three one is in the middle, and the other two are extreams, 
either adjacent to that middle one, or oppoſite to it. As'in the 
triangle ADB, AB and AD lying next to the angle DA B, are 
{aid to be adjacent extreamsto A; and for the like reaſon, the 94 
gles 
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gles BD A and BAD, are extreams adjacent to the hypothenuſal 
AD, and fo are AD, andDB,toD; and Dand 4B, toD B: and 
laſtly, D Band 4,to AB; for the right angle at B, is not reckoned 
amongſt the five circular parts. Soalto 4 B and A, are ſaid to be op- 

ite extreams to the angle ADB, becauſe neither of them are ad- 
joining toit: alſo Aand AD, are oppoſite extreams to DB; A D 
and D,to AB; DandDB,to 4; DBand 4 B toAD. 

And the like is to be underſtood in the quadrantal Triangle DAG ; 
namely, that the anglesat Dand 4, are extreams adjacent to A'D ; 
ADand AG,to A; AandsG, to 4G; AGand D, toG; 6 and 
DA, to D, and in like manner AG and G, are oppofite extreams to 
AD; Gand D to A; D and AD, to AG; AD and A,toG; # 
and AG to D. 


I. Fundemental AXIOM. 


Of the froe circular parts in 4 ſpherical Triangle, right an- 
gled or quadrantal, 5 


pt ſme of a middle part with Radius, is equal tothe tangems of 
the extreams adjacent z or to the ſmes complement of the oppoſite ex- 
treams. 
Underſtanding by ſines and tangents, the artificial ſines and tan- 
gents, that is, the Logarithms of the natural ſines and tangents. 
For 
As Radius,to the tangent of one of the extreams adjacent: fois the 
tangent of the other extream adjacent,to the ſine of the middle part. 


nd , 

As Radius, to ſine complement of one of the oppoſite extreams : fo 
is = complement the other oppoſite extream, to the ſine of the 
middle part. | 
'The ation hereof, he hath briefly ſhewed in his Book of 

the uſe of the admirable Table of the Logarithms : and we more ful- 

ly at the end of this Book. Therefore we will here only illuſtrate it 
by Examples, as followeth, | 
In the right angled Triangle ABD, we have ſhewed before how 
AB and AD areextreams adjacent to the angle at A: and that AD 
as alſo the angle A, are noted by their pn 1 —— 
t 
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this Axiom, the ſine of the complement of the angle at A, added to- 
Radius, is equal to the tangent of the complement of 4 D, ad- 

ded to the tangent 4 B, which we may. 

brieflyexpreſs thus: ſc. A + Radius = 4 

tc. AD+t AB : which 1s as much as ta FA 


ſay, ſine complement A , more Radiys , 
is equal to tangent complement AD , 
more tangent AB; this ſign -+legnifying 
more, or addition, this = equality, this. 
—— leſs, or ſubſtraCtion ; as we have before 
noted upon the third Axiom of plain ®Þ 
triangles. 


Now admit Then 1s 
A D 754 deg.50'; to 9.4330304,_. A7odeg.o3' 03” 5. 9.53299395 
AB 51 32, t 10.0999135, KRadus 1Q.Q0O9GCO 
19.5329939- 19-5329939 


Here the tangent of the complement of .AD, being added to the 
tangent of 4B,the ſum is 19.5 329939; ſoallo the ſine ofthe comple-- 
ment of. &, added to «ads, the total is 1g. 5329939, as the other : 
and here the angle A is 70 deg. 03', 02”, 35”, but we neglect the: 
thirds. Again (by the later part of this Axiom) the ſine of the com- 
I” | plenient of theangle A D B, more Radiws, is equal to the inc of the 

| angle at 4, more the ſine of the complement of the fide AB, which 
we expreſs thus: ſc D + Rad.=s Aſc AB 5, which may thus aps 


pear. 
- Admit Then 1s 
A 70deg.o3' 03”; s 9.9731255__D 54 deg, 12' 58”; ſc 9.7669572 
AB51 #5342 00"; ſc\9.7938317 © Radins 10.0000000 
19.7669572 I 9.7669572 


Soalio ( by this Axiom) 1n the quadrantaltriangle A DG, the 
line of the complement of the angle at 4 more Radins, is equal to 
the tangent of the complement of '4'G, more the tangent of the 
complement of .4 D;, which we expreſs thus : ſc A -|- Rad.=tc 4G 
tc AD; which may thus appear. 


- 


Adnomut 


by 
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Admit | | 
AG 389. 28';tc 10.0999135 __ A 7odeg.o3z' 03” ſc 9.5329939 


AD 74 50 tc 9.4330804 Kad. 10.00CE000 
$— ] —— — — 
19-5329939 


19.5329939 : 
And the like is to he underſtood of the reſt, as by this Table fol- 
lowing may appear. "i 
Or in ſtead of the ſecond, we may 
is DB-|-Rad=5s AD 1-s 4 fay 2ſc A+Rad= ſc DB -|- 5 D 
2/cD +Rad=ſce AB+- s A And in like ſort, he that liſt- 
3ſc AD Rad= ſc DB4+-ſc AB eth,may ſet down the equality of 
aſe AD + Rad=re D + tc A the fincs and tangents of the 
5ſe A+ Rad=t AB-+tc AD Other ſides and angles; and 10 
6s AB-}- Rad=trc A+tDB there will be 10 of theſe,of every 
- of which,according to the things 
given and required he may wake 3 cafes, and ſo 3oin all, anſwerable 
to the ſeveral poſitions of the letters ; as is done by the Honourable 
Lord Nepazr : If in ſtead of the equality of the two terms on the one 
ſide of the Equation,tothe two terms on the other, you would expreſs 
the proportion of the four terms,it ſufficeth to put the terms recipra- 
cally : as whereas inthe firſt it is ſaid s D B -þ- Radius = 5 AD +- 
s A, we may put the terms reciprocally, and ſay, as Radius, to (inc 
A D, fois s Atos DB, oras Radius tos A, foiss AD tos DB, 
Putting alwayes the term which is fined with the term required, : for 
thefirſtnumber in the rule of proportion, and the two terms that are 
-0N the other {ide of the-Equation, the one in the ſecond place, and 
the other in the third place of the Rule of Three. But this may here 
ſuffice ; for to theſe may the ſixteen caſes of a right angled ſpherical 
triangle be reduced, namely, 3 to the firſt, z to the ſecond, 2 tothe 
third, 2 to the fourth, 3 to the fifth, and x to the ſixth. 

As admit there were given the hypothenuſal .4 D, and the angle 
at A, and required the ſide DB; then by the firſt , ſeeing that 
s A D-|-s 4, is equal to s DB-+- Radius. Thereforeif from the 
jam of the ſinesof AD and A, we ſubſtraCt Radirs, the remainer is 
the fine of D B, | 

Secondly,” admit there were given A D andDB, and required 
the a_ at A, then ſeeing s D B + Radius = s A D-þ+ 5:4 ; there- 


tore if from 5 D B-|-Radius,we ſubſtraCt s A D, the remainer is s _ 
G 2 C 
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Or thirdly, if there were given DB, and the angle at A, and re. 
quired the hypothenuſal A D; then foraſmuch as s D B + Rad. = 
s AD-\- 54A; therefore if from the ſum of 5 D B+ Rad. we 
fabitra& 5 4, the remainer is : AD; and the like is to be under- 
ſtood of the reſt. 
For if from equal things, we takg equal things, the remainers are 


equal. 

Pie if 64- 10brequalto 0 4- 7 3, then if from 64- 10, that is, 
from 16,we take 9, the remainer is 7 4 Ot if we take away 9, the re- 
mainer is 9, Fc. 

So alfo inthe quadrantal Triangle ADG (whoſe ſide DG is a 
quadrant) the equality of the artificial fines and tangents of theparts, 
is ſuch as here appeareth. 


1s G-Rad=s A4+5s AD And to theſe 6, may the 
2ſe AG4Rad=ſe D+-5 AD 16caſesof aquadrantal Tri- 
3ſce ARad=ſe G+ſc D angle bereduced, in ſuch ſort 
4s G+Rad=rcAG-þ D as we have before touched 
SſcAG-+Rad=rc A+ G mn right angled Triangles , 
6ſc A-+Rad =# AG-|-:cAD and ſhall further manifeſt in 
| the Table following, though 
we do not in all places retain theſame letters. 


But becauſe the work being thus ordered, would for themoſt part 
be performed byſubſtraftion, whereas it is ſomething eafierto add, 
'thantoſubſtract; therefore you may inſtea1 of ſubſtraftingaſineor 
tangent, add his complement arithmetical, 'whereof we have before 
'fpoken, and ſothe work may be conformable to theſe Tables fol. 
Jowing ; whereof one ſerveth for right angled Triangles, the other 
for quadrantal. 


In theuſe of theſe Tables, you are"to mark the things given and re- 
quired, with the letters in that Caſegiven and required; andyon 
"muſt cut off from every fum,Radins or 1 in the firſt place rowards 
the left hand ; for indeed s A B-|-# A, is equalr D B +Radims, 
-and-ſo of thereſt ; except where you have the complementatith. 
of a ſine, as your own reaſon in the uſe of this Table will UireCt 

you. 
An 


IH9>[H>|>>lHUC%>!l 


-, 


of the "reſolution of the 
ſeveral Catcs of Tighe an- 
gled ſpherical Triangles. 


An Exemplary 1 able] 


© | operation orEquality. |S 
Si2 peration or Equality. J5 
AB DB s ABfte A=r DB| 1 
A;D ss ABfs Arms Dj 2 
AD 3 A Frea B—tc_AD| 9 
DB! D |co. ar. 56 DBF& AmZs Dl 4 
| A |AD{co. ar. 5 Atfs DB=s AD] s 
| ſab] te Afe DB=s AR|6 
ADAB is Att AD=t ABI 7 
A ,DB s ADFfs AZs DB 8] 
[D s« ADfFe__ A=t Djg9 
ABAD 5s: DBfs , ABZ=s A Dho 
DB| A s ABftc AD=tc Alti 
AB DE/c0- ar. 5. ABT AD=sc DBliz 
aplal t. ABFftr AD=w Afrg 
= A (0.47. 5s ADF DB=sg Alt4 
A |DB/co.ar.s Df Ame D Bhs 
D 1aD tc Dfec Amts ADJ} 
A DP | 
\ py 2 | 
S Toma fs 3e%: 
[n all theſe Caſes, the angle given i 
marked with A; -or if none be-gi- 
ven, the angle Tequired is marke 
with-A; the rightangle with B, 
| bypothenufalwith A D. . * : © 


A——_ 


whoſe ſides is a-quadrant. 
YL 21 Operation ar Equality. 
4616 &" 507* Ant: 0 
A D S AG Ti As EC 
J__|4D. 5c Aft AG=tc AD 
A|D |f0. ar. 5c G73 I=R I» 
G |AD]co. ar. s fs G=s A 
_146 ec Aft G=5c A 
1G, D s Gft AG=t 
G4 |\- 5c AGfttc G=tc A 
14D s AGfscs G=x A 
146 6G , 8 @AGy8 DES Glic 
1 D- 4 (ea ur. 5 'A "Gy x D=s Alt 
AD}£0. ar. 5c Dfs: AG=s ADh: 
146| A tcAGtre AD=5c Alt: 
AD|-G |C0. 4). 5 AG+s AD=s G'14 
Dj 4 5s Df G=s& Ajig 
61146 5 Gtuc D=tc AG16 
& & | 
[n all theſe Caſes, the quadrantal ſide i 
marked withD'G, and the oppoſi 
angle with A. 


An Exemplary T able 
-of the reſolution of qua- 
drantal Triangles, one of 
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And thus we haye ſhewed in theſe Tables, the Equality of the arti. 
ficial Sines and Tangents of the things given and required in all fuch 
ſpherical Triangles as have either a right angle,or one of their ſides a 
quadrant : But if you deſire the proportion of their natural ſines 
and tangents ;, it 1s. 


As Radius, to the firſt of the three : 
ſo is the ſecond to the third. 


Except there be the complement arithmetical ofa ſane, for thea 


As that ſme is toRadius - 
ſis the ſecond in theſe Tables, to the third, 


Example of right angled Triangles, 
1 Caſe. s AB;o+tr A =tDB. 


Therefore, asRadius, tos AB; ſd: Ator DB. 
5 Caſe. Compl. Arith. 5 A4-sD B=$ AD. 


Therefore, as 5 4 to Radius; ſos DB, to s AD, 
And the like is to be underſtood of all the reſt. 


Which that you may the better perteive,[ have here added in ex- 
preſs words, the Canons or Rules of the proportion of the natural 
Sinesand Tangents of the things given and required in every of the | 
16 Caſes of a right angled ſpherical Triangle" (and the like might be 
done for Quadrantals) all which Rules (as may ealily be perceived) 
depend upon the fundamental Axiom before going, and the Corol- 
lary of the third Propoſition of the ſecond Chapter of plain Trian- 
gles; and herethe ſide ſubtending the right angle, we call the hypo- 
thenufal, the other two containing the right angle, we may call fim- 
Ply the ſides; but for farther diſtinQ&ion, we call one of theſe contain- 
ing ſides ( it mattersnot which,) the baſe, .and the other. the pers 
pendicular, | 


The 


3 | 
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v* 1. The perpen- As Radius,tothe ſie of the baſe :. ſos the tangent ofthe _ 
5> (aicular. angle at the baſe, to the tangent of the perpendicular. 
EZ, 8 2. Theangle at As Radiny, to ſme compl. the baſe : ſo 1 ſme the angle at 
LE - the perpendic. #he baſe, ro ſene compl. the angle at the perpendic. 

2 v® /3. The hypo- As Radne, to ſme compl. the angle at the baſe : ſo 1s tang. 
= - <thenuſal compl. the baſe, to tang..compl. the bypothenuſal. 

#2 44. Theangle at As ſue comp!.the perpendicular, to Radins : ſo ſine compl. 
L-&r- E the perpendic. rhe angle at the baſe, to ſine the angle at the perpend. 
EZ 9 )5. The hypo- As ſine the angle at the baſe, to Radius: ſo ts the ſme of 
3 -: \thenuſal. the perpendicular, to the ſme of the hypothcnuſal. 
&x*> /6. The baſe. As Radins ro tang. compl. the angle at the baſe : ſo is the 
= —2s . tangent of the perpendicular, to the (me of the baſe. 
EL 47. The baſe. As Rarity ſme compl. the angle at the baſe > ſo is the 
Ek: E tangent of the hypothenuſal, to the tangent of the baſe. 
&E= & 48. Theperpen- As Rader, to the ſme of the hypothenuſal : ſo is the ſac 
S * -- Adiculas. of the angle at the baſe, to toe ſine of the perpendic. 

- 5 2 /g. The angle at As Radins, to fine compl. tne hypothenuſzl : ſo tang. the” 
= » <the perpendic. angle at the baſe, to tang. compl. the angle at the perp. 
Z-&E ( 10. The Iypo- As Radius, to ſme tompl. the perpendicular : ſo ſine comyl. 
ve Jthenufal. the baſe, to ſi compl. the. hypothenuſal : 

Z$& ..Y11. The angle As Rading, to the ſine of the baſe : ſothe tangent compl. 
= 2 © ( at the baſe. of the perpendic. to tang. compl.the angle at the b/c. 
S= +12. The. pCeT- As ſme compl. the baſe, to Radins,, ſo ſine conp!. the hy- 
=> Apendicular. pothenuſal, to ſme compl. the perpenaicular. 

& _ 2 Ji3. The angle As Radixs, to the tangent of the baſe : ſotanzent coml. 
CEE at the bale. the hypothenuſal, to ſme compl. the angle at tie baſs, 
P F S 14. The angle As the ſme of the hypothenuſal, to Radirs : ſos the fre 
=S at the perpend. of the baſe, to ſine the angle at the perpendicular. . 
*=EEC15. The per- As ſe theangle at the perpendicular ys to-Radnue : fo ſire 
g&2 r- pendicular. compl.the angle at the baſe, to ſme compl. the perpendic. 
E Popes As Radins, to tangent compl. the angle at the perpendicu 
v8 © 16. The hyp9- lar : fo tangent complement ihe anole at the baſe, 
E<-z 4 thcnuſal. ſine complement.the hypethe:ſ-:l. 


And 


OO CE Sn A A Any oo 
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And becauſe by tae third Prop. Chap. 4 of plain Triangles, - 
As the tangent of an arch, | 

z to the tagent of another arch : 

ſots tize tangent of the complement of that other, 

to the tangent of the complement of the former. 

And by the Corollary of the firſtPropoſition of the fame Chape. 

Raains 15 a mean proportional between the tangent of an arch, 

and the tangent complement of the ſame arch - | 

fo that as Radins, 15 tothe tangent of an arch - 

fa us the tangent complement of that arch, to Radius. 

Therefore ifany man deſireeither for yariety, or conyenien- 
cy,to alter the Propoſitions whereinthere are Tangents, he may 
ealily do it, : 

As inſtead of the firſt he may ſay, 
As the ſine of the baſe, 1s to Radius : ſo us the tangent complement of 
the angle at the baſe, to the tangent complement of the perpendicular. 
For the third. 
As ſine complement the angle at the baſe, to Radius : ſo ts the tangent 
of the baſe, tothe tangent w the hypothemuſal. 
: yo} the ſixth. ; 5 | 
As tangent the angle at the baſe, to tangent the perpendicular : ſo i 
Radins, to the ſme of the þaſe. 
For the ſeventh. 
As ſine complement the angle at the baſe, to Radins : ſo tangent com- 
plement the bypothenuſal, to tangent _— the baſe. 
| For the ninth, | 
As ſine complement the bypothennſal,to Radius * ſo tangent complement 
the angle at the baſe, to tangent the angle at the perpendicular. 
| For the eleventh. 
As the ſane of the baſe is to Radius : ſors the tangent of the perpendi- 
cular, to tangent the angle at the baſe. 
For the thirteenth. 
As the tangent of the hypothenuſal, to the tangent of the baſe: ſo is 
Radins, to ſme complement the angle at the baſe. 
For the ſixteenth. 
As tangent the angle at the baſe,to tangent complement the angle at the 


perpendicular : ſo 1s Radins, to ſme complement the hypothenuſal. 


Many other ways might theſe Propolitions be varied, by the _ 


Chap. 111. Ttigonometry. $f 
ſaid Corollary, and third and fourth Propoſition of the fourth Cha- 
pter of plain Triangles; and nor only theſe, but the reſt wherein 
there are only ſines, are varied by theſe, and the ſecond propoſition 
of the ſame Chapter; the varieties thence arifing being very abun- 
dant, and of no greatuſe, I rather leave to your own practice at your 
leiſure, than beſtow further time therein. 

bi: : CHA P. III, 

Of the Caſes and Queſtions incident in every ſpherical triangle, 
right angled or quadr antal in general. And of the examples 
of the ſixteen caſes of a right angled triangle in particular. 

We come now to give examples of every of theſe caſes in the 

reſolution of ſome Problems of the Sphere. And ſuppoſing 
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the Reader to be already acquainted with the- principal-circles' of: 
the Sphere or Globe, we will forbear their definitions, 

Let GMNB, repreſent the meridian of the place, L K the Equi- 
noctial, HP the Ecliptick, Y ; the paintsof Aries and Libra ; A the 


North- 
dian off 


ole, O the South-pole, A O the axis of the World, or meri- 
he Sun at ſix a clock,M B, the Horizon, G, the Zenith, N,the.- 


Nadir, G N,the azimuth of Ealt and Weſt, or the firſt vertical, FD 


Note. All the inward arches are indeed- 
(in this kind of proje&ion) Elliptical, 
though for readineſs ſake we deſcribe 
thenzcircular, and fo alſo they do ſuffi- 
ciently repreſent the things 1nrended, 


a patallel of declination, ADO 
an arch of a. meridian paſſing by 
the center of thoSnn at. his riſing 
or ſetting. AE ©, the meridian of 
the Sun. being in the Eaſt or Weſt 


Br | azimuth,. AF O tbe Suns meridian. 
being at F, GD N, the Suns azimuth at his riſing, G CN, the Suns 
azimuth at. ſix of the clock, GEN, the Suns azimuth being at F, 


Here then are ſeveral ſpherical triangles, ſome right angled, 
ſome quadrantal, and ſome oblique angled. 


A B, the Poles elevation. 
AD, the compl. of the Suns declination. 
Thus the right | D B, the Suns azamuth-from the North, 
angled: Triangle or the compl. of the amplitude. 
ABD, right an- AB. the hou; Erich h 
ledarB(ſuppo- , the our from-ms night, or the 
,-_ the Sun at compl. of the difference of aſcenſion. 
D) is made of | ADB, the compl. of the Suns angle of 
poſition,or angle of his meridian,with 
the Horizon.. 


iD 


'% 


the neareſt Equinottial point. 
Y Q, bis right aſcenſion, or its compl. 
FQ, the Suns declination. | 
QYF, the angle of the Ecliptick, and 


Equinothsal. 
QF Y, x <ul of the. Suns meridian 
with the Ecliptick. 


The right angled 
Triangle VF Q 
right angled at 


ſuppoting the 
_ at Fis made 


- 


= 


And of the like 
parts, or their 
complements , 
| are made the 
> Quadrantal tri- 
angle, GAD, 
_ righr 
angled triangle, . 
| vTD. ©? 


VF, the Suns place, or diſtance from } 


Andof the fame 
parts, or their 
complements, 15 
made the qua- 
.drantal Trians 
gle, AFY- 


| 


J 


The 
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The right angled 
Triangle R 4 C, 
right angled at R 
& we ſuppoſe 
the Sun at C) 1s 
made of 


The right angled 
Triangle YSE, 
right angled at 5 
(8 we ſuppoſe 
the SunarE ) is 
made of 


© C,the Sins declination. 


2 Weſt at the hour of 6. 
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CRythe Suns height at the hour of 6. | 
VY Rythe Suns azimuth from Eaſt or 


CV R, the Poles elevation. 
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= 
And of the ſame 


parts, or their 


& complements , 1s 


made the qua- 
drantal triangle , 


| YGC. 


LV CRzthe angle of the Suns poſitron. | 


SE, the Suns declination. 

SV, the hour from 6.. 

V Eythe Suns height being Eaſt or Weſt 
SV E, the Latitude. 

SEV, the angle of the Suns poſition. 


a 


And of the like 
parts, or their 
complements is 
made the qua- 
drantal Trian- 
gle, Y E A, 


" ” -_ "EA \ _ a. " ———e - 
- _—_— 
- - . _—_— - — 
ET TR mma — 
" RC ” 
> 
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The oblique angled , G A, the complement of rhe Poles elevation, 
triangle AGF, having F A, the complement of the Suns declination, 
neither right angle, j}GF, the complement of the Suns height, 
nor any fide a. qua-<GA F, the angle of the hour from Noon, 
drant (if weſuppoſe )A F G, the angle of the Suns poſition, 
the Sun at F) 1s made{ FGA, the azzmuth of the Sun from the North 
of part of the Meridian. 

Other triangles are repreſented in this Scheam, but theſe I 
thought good to note, to give occaſion to young Beginners to ex- 


 ercile themſelves. 


Now, we will ſhew the ſolution of one of the right angled triangles, 
namely, A DB, alſo-at the oblique angled. triangle AG F, whereby 
you may underſtand the like operation in all others. 

1. The amplitude, or Suns azz- 
muth of riſing or ſetting. 

2. The Suns angle of poſition. 

3» The Suns declination. 

Let the Poles elevation be 5 1 deg. 32”. 

The hour from midnight 4 ho. 40' 12”. 

Which convertedinto degrees, 1s 70 deg. 03'. 


The Poles elevation and hour ef Sun- 
rifing or ſetting, given; to find 


Caſe 1. For the amplitude, or azimuth of riſing and ſetting,DB, 


Say s AB+Raqd=trc A+:DB. | 

Here inſtead of fubſtraCting :c A, we add its complarith.which is 
t A, andſo work as followeth: 

Poles elevation, AB 51 deg, 32': sAB' 9g.8937452 

Horr from midnight A 70 oz tA 10.4401146 

Suns azamuth of r1- | — 

ſmg and ſetting 5 DB6s5 _ 03 #DB 10.3333598 

Thys ts not fall 65 deg. ©$8' ;, but wants about 4 third part of a minute, . 
or 20”, a5 youmay find by the me proportional, working as we have be- 
fore ſhewed, Chap. 2. Sect. 8, 

And this 65 deg. 08', #« the complement of the Suns amplitude from 
the Eaſt or Weſt northerly, or the Suns azamuth from the North part of 
the Meridian, becauſe the Suns declination ts Northerly : otherwiſe it were 
bis azimuth from the Somth, if the declination were Southerly ;, as you 
may underft and by the foregoing Scheam turning tt upſide down. 


And 
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And whereas it 1s ſaid, Hor from midnight 70 deg 3", it if to be un- 
derſtood, the hour converted into deg. and min. which 1s dene by allowing 
15 degrees for an hour, and one degree for four minutes of time, and 15 
minutes of a degree for one minute of time, &C. Or ſaying by the Rule 
of Three, If one hour, or © minutes give 15 degrees, . what gives the 
time propoſed ? and ſo the contrary : if you would convert degrees into 
hours, ſay, If 15 degrees give one hour, or 60 minutes of time, what 
grve the _—_ propoſed ? 
Note;that for your eaſe in reſolving 
queſtioas, whether 1n plain or ſphert- A. 
cal Triangles, it will be expedient to 
mark the things given and required, as 
in this example, where theſde AB, 
and the angle A being given, are each 
marked with a daſh thus /, and the 
fide required D B, with an o, or cy- D 
pher thus, ©. ; 


Caſe 2. For the Suns angle of poſition. 
Say «D+Rad=$s Abc A B. 

Therefore the operation is thus. 
Poles elevation, AB 51 deg. 32' 5c AB 07938317 
Hour from midnight A +170 0” 99731236 
Suns angle of poſition — w 

1 the complement of 4 D 35 47 5cD 9.7669553 

Which 35 deg. 47 is-the angle of the Suns poſition. 


Caſe 3, For the Suns declination. 
Say 5c A-+Rad=tr A B-þre AD. 

Here inſtead of ſubſtraQting « AB, we add its compl. arith.which 
irc AB, andthe like is to be-underſtaod inthe reſt that follow. 
Hour from midright A rTodeg.0g' «© A 9g.5332090 
Poles elevation AB 51 32 tit AB g.gcoo865 
Suns declination 1: 

the complement of & AD x5 io tAD 9.4330955 
Which 15 deg. 10 is the Suns declination towards the North 

(or elevated pole) becauſe the hour from midnight is lefs than fix ; 

if it were more thanſix, the declination ſhould be ſoutherly ; as 

is. evident by the ScheamÞbefore going turned upſide down. 


Aftcr 
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After the firm of theſe three examples ': If there were given the 
amplitude, and -angle of the Suns: poſition, we might find the Poles ele- 
vation, the hour of Sun-riſmg or ſetting, and the Suns declination : and 
if "i, Kſertbeexemplary T able, yeumay uſe the ſecond Triangle under the 
T able. 

Theamplitude, -or azimuth of-O 4. The anele of poſition. 

Tae $4ns riſing or ſetting, with 5. The Suns declination. 
the hour given : to find 06. The Poles elevation. 

Let the azimuth of tag Sun at hs riſing or ſetting be 65 deg. 08 

rom the North; 
"The hour of Sun-riſing ( from midnight) 4 ho.40' 12”, which con- 

verted.into degrees, is 70 deg. 03'. 


Caſe 4. For the angle of poſition. 


Azimnth of the Sun 12 ah 

_ nk e& GT DB 65-deg. 08” co.ar. 5c, DB 0.37622 57 

Foxr of Sun-riſing A +70 03 30 A 9.5330099 

Angle of poſitron compl. D 35 40 s D 9.9092347 

This s D, 9.9c92347, gives an arch or angle of 54 deg. 14'; which 
is the angle that the Suns meridian makes with the horizon ; but 
the angleof the Suns poſition is the complement thereof, namely, 


35 deg. 46. 
Caſe 5, For the Suns acclination, 


Hour of Suns-riſmg A +0 deg. 03'. co. ar. s A 040268764, 


Azamuth of riſing DB 65 o8 sDB 9.9577455 
Suns declination compl. AD 15 10 s AD 9.9846219 


Here ( as we noted before) the arch anſwering tos AD 9.9846219, 
is 74 deg. 50', but the Suns declination is the complement there- 
of, that 1s 15 deg. 10', and ſo of others. 


Caſe 6. For the Poles elevation. 


Hour of Sun-riſing A 70 deg. 03' ecA 0.5598854 
Suns azammh of riſmg DB 65 o8 £e DB 10.3339712 


Pokes elevation AB 51 33 5 AB 9.893 8566 
| Thus 
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Thus DB being 65 deg. 08', we find AB tobe 51 deg. 33', but if 
we ſhould take DB to be but 65 deg. 07 40”, as before we found 
it, then AB the Poles elevation would be but 51 deg. 32', as 
before. 

And ( after the form of theſe three examples ) if there were given 
the Poles elevation, and the angle of the Suns poſition, we might find 
the hour of Sun-riſing , the Suns declination, and the amplitude or azi- 
muth of riſmg and ſetting. 

1 7. The Poles elevation. 
The Suns declination,and the hour of ; 8. The amplitude, or the Suns 
the Suns riſing or ſetting given to find atimuth. 
9. The angle of poſition. 

Let the Suns declination be 15 deg. 10 northerly.. 

The hour of Sun-riſing 4 ho. 40' 12”, 

Which converted into degrees, 1s 7o deg. 03'. 


Caſe 7. For the Poles elevation. 


Hour of Sun-riſung, ' A r70deg-o3' 5 A g.5330090 

Sins declination compl.. AD 15 10. tAD' 10.5669196 

Poles eltvation... AB 5r 32 Xt AB 10.0999286 
Caſe 8.. To find the Suns azimuth, 

Suns declination compl. AD 15 deg. 10 5s AD 9g.9$46033 

Hour of Sun-riſmg A 70 03' s Al 9g.9731236 

Suns azamuth from the north — 


part of the meridian $ DB 65 o8 s DB 9g.9577269+ 

The complement hereof 24 deg. 52', is the amplitude of the Suns 
riſing and ſetting from the Eaſt and Weſt northerly, becauſe the 
dechnation is northerly. 


Cafe 9, To: find the angle of the Suns poſition. 


Suns declination compl. AD 15deg. 1 5s AD. g9g.q41976837 
Horr of Sun-rifing A 70 03 t A 1044401146 


— 


" The angle of poſition compl. D.- aq. ©4400 eld 98577983. 
And: 
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And ( after the form of thiſe three exam- 
ples ) if there were given the Suns declination, 
and the angle of the Suns poſuton at bis riſmz, 
we might find the Suns azimuth, the Poles 
elcuation , and tre hour of Sun-riſng. 


plitude of Sun-riſing or ſet-x} 11. The hour of Sun-riſmg, or ſet- 
ting given: tofind ting. 

Let the Poles elevationbe 5 1 deg. 32'. 

Suns amplitude of riſing and ſetting 24. deg. 52' northerly. 


The Po'es elevation, and am- Si The Suns declination. 


Caſe 10, To fixd the Suns declination 


The amplitude 15 the L 


DB24 deg.52' «DB g.6237743 


complement of 


Poles elevation, AB 51 32 5c AB 9:7933317 


C___ 


Suns declination complÞ ADis 1 ox AD g.4176060 


This declination 15 deg. 10' is northerly, becauſe the amplitude gi- 
ven is northerly ; and when the one is ſoutherly, ſo is the other. 


Caſe 11. To find the hour of Sun-riſing and ſetting. 


Poles elevation, ABx51deg.z2z? s AB y9g.8937452 
Suns amplitude compl. DB 24 52 ec DB y.6660287 


Hour of Sun-riſmg GW 2 wi 9:5597739 


Which 70 deg. 03' converted into-time , is 4 ho. 4o' 12”, which is 
the time of Sun-riſing; but if the amplitude had been ſoutherly, 
the arch thus found had been the honr of Sun-fetting,as is evident 
by the firſt general Scheam turned upſide down, 


And after the form of this laſt example, we might by the ſame things 
given, find the angle of the Suns poſition. hr by The 
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The elevation of the Pole, and 5 12. The amplitude. 
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declination of the Sun given :& 13. The hour of Sun-riſing and 
to find ſetting. 
[.ct the elevation of the Pole be 51 deg. 32', 
Suns declination northerly 15 deg. 10. 


[ 
Caſe 12. To find the Amplitaae; 


The Poles elevation; AB 51 deg. 32'coar.sc AB 0.2061683 
Suns declination compls£ AD 15 10 5s AD 9.4176837 
The amplitude , the ——_ m—m— 

plement of DB 24 F2 s& DB g. 6238520 


And this amplitude 24 deg: 52' is norther- 
ly, becauſe the Suns declination is nor- 
therly : That is, the Sun riſeth 24 deg; 
52' to the northwards of the Eaſt, and 
ſets as much to the northwards of the 
Weſt. When the declination is ſouther- 
ly, the amplitude thus found is ſouther- 
ly, as may appear by the firſt general 
Scheam turned upſide dowti. B 
Of the amplitude thus found there is BL SAfEER. 

often uſe made at Sea, for finding the variation of the Conipaſs:which 

15 done after this manner,if you do it by the Compals. ; 
Suppoſing the circumference or outermoſt edge of the card or tlic 

of the Compaſs to be divided into 360 degrees,and the points of the 

Needles to be placed direCtly uinder the Flower-de-luce, or North 

and Soath points: you are to obſerve at-Sun-riſing or ſ&ting,how ma- 

ny degrees the Sun is from the Eaſt or Weſt points of the Compals , 

which number of degrees,if they agree with the amplitude found by 

this Propoſition, as is before ſhewed, and be on the ſame fide, then 
hath the Compaſs na variation : bur if they differ, look how many 
degreesthat difference is, fo much 13 the: variation. -- 

As for example , admit find the amplitude (as before) to be 24 


degrees, 52 minutes northerly, then 1know that the Sun ould ſe | 
| [ almo 


ans” 
_ 
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almoſt 25 degrees from the Weſt to the Northwards, but obſbrying 
at Sun ſetting with my compaſs, admit 1 find it to ſet but irg degrees 
from the Welt-point of my compaſs to the Northward>,then hereby 
I gather that the variation of my Compals is almoſt ſix degrees. And 
thus you may find how:much the variation of the Compaſsis. Now, 

| To find which way the Compaſs varieth. 

If the degree of the Compaſs, which ſhould directly reſpect the 
Sun at his riling or ſetting ( namely, the degree of anplitate tound 
as before)be more towarts the tight hand,than the San-riling or ſet- 
ting,the variation is Eaſterly; but if it be more towards the left 
hand, the variation is Weſterly;becauſe,when a mans face is towards 
: the North, the Eaſt is on his right hand,and the Welt on his left. - 

As inthis Example, I find by the amplitude, that the Sun ſhould 
{ctalmoſt 25 degrees fromthe Weſt pount of my Compals norther- 
ly ; but ſetting the Sun, 1 ſee that the 25 degrees of my Compaſs is 
more towards the right hand, than the place of Sun-fet ; therefore 
I canclude, that the variation 1s Eaſterly. 

And thus is the variation of the Compaſs foundto be almoſt 6 de- 
grecs Eaſtesly, ſo that the North point of the Compals ſhews not the 
tree North, but points almoſt - 6 degrees tothe Eaſtward of the 
North, and conſequently all the other points of the Compaſs direct 
more toward the right hand than they ſhould do,almoſt by 6 degrees; 
and the like in all points isto be underſtood, it the obſervation had 
been made at Sun-riling, | 

Note. It is fitteſt to make theſe obſervations when the Sun ſeems 
to bea little above the horizon, namely, when the lower edge-of the 
Sun ſeems almoſt to touch the horizon, for then the Sun is inthe-hori- 
_ though by reaſon - of his refraction and parallax he ſeem to be 
above it. | 


Caſe 13. To find the hour of Sun-riſing and ſetting. 


Poles elevation AB 51 deg. 32't AB 10.0999135 
Suns declination compl.,Þ AD 15 iotc AD 9-43 30804 
Hour of Sun-riſng A 170 03 5c A 9.5329939 


This 0 dep. 03' converted into time, is 4 ho. 4o' 12”, which is the 
time of Sun-Tikng aſter midaight; but if the declination had been 
| | ſoutherly 


Chap.11. 


.: F 4 


ſoutherly, this 4 ho. 40” 12” thus found, had been the time of Sun- 
ſetting after Noon, as may -appear by the general's 


upſide down. 
' And after t 


he form of this laſt example, if there were given the 


arinmmth of the Suns riſing or ſetting andthe Suns declination, we mirht 
find rhr-angle of the Suns meridian with, the horizon : or the Poles ele- 
vation, after the form of the laſt bt one. | » UING 


Caf 14. The Declination of the Sun, and bis azimuth of 
riſing and ſetting given: to find the hour, 


Let the Suns declanation be 15 deg, 10' northerly, _ 
His azimuth at his riſing or ſerting 65 deg. 08' fromthe North, 


Tofind the honr. 


Suns declinat. compl. AD 15 deg. 10'co.ar.s AD 0.0153967 


Suns Fzamuth 


Hour of Sun-rifmg 

Which 70 deg. 03” converted into time,is 4 ho, 40' 12”,the- hour of 
Sun-rifing : but if the declination had been ſoutherl 
thus found had been the honor of Snn-ſetting. 

And after the form of this example, if there were given (a in. the 
thirteenth Caſe ) the Latitude, and Sunstleclination, we might find the 
angle of the Suns poſition, or the complement thereof, which 1 
of the Suns meridian with the horizon. 

he hour of Sun-riſing or fetting, and the angle 

of the Suns meridian,with the horizon gryen: 


to find 


16. The Suns & 


Let the hour of Sun-riſing be.4 ho. 40 12”, 
Which converted into degrees, is 70 deg. 03'.. | 
The angle of the Suns meridian with the horizon 54 deg. 15. 


Caſe 15. To find the Amplitude. 


Angle of meridians and horizon. D " deg. 13' co.ar.s D 0.0908; 39 
Hour of Sun-riſing in deg. 


Amplit ade C ompl ; 


ic A 9.5330099 


52 tcDB 26038629 
Caſe 
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Caſe 16, To find the Suns declination, 
Angle of merid. and horizon D 54 deg. 13' tc D 0. 8578031 


Hour of Sun-riſng A 70 03 tc A 9. 559838854 
Suns declination compl. AD 15 1055 AD g. 4176885 


Which declination 15 deg. 10 min. is northerly, becauſe the hour of 
Sun-riſing is before ix : otherwiſe the ſaid hour being after fix, the 
declination ſhould be ſoutherly. | 


And after the form of the laſh Caſe but one, we may by the ſame 
things given find the Poles elevation. 

And thu: it is evident, that of the frve circular parts of this right 
angled ſpherical triangle, namely, of the two oblique angles, the two 
ſides, and the hypothenuſal, there may be framed 30 Problems or Que- 
ſtions of the Sphere, and theſe 30 Problems are reduced to 16 Caſes, 
and theſe 16 Caſes to that one fundamental Axiom before ſet down ;, and 
the like 5s to be underſtood in other right angled ſpherical triangles. 

The ſame 30 queſtions might alſo have been moved and reſolved inthe 
quadrantal triangle A G D, and they are alſo reduced to 16 Caſes, and 
thoſe 16 Caſes to the aforeſaid fundamental Axiom. Of which thinss 
having before given ſufficient light, we will leave the prattice thereof to 
the induſtrious Reader. 

And it will not be amiſs, when there 5s a queſtion propoſed in a right 
angled ſpherical triangle, to markzt with the Betters ABD; ſetting 
B at the right angle , and AD to the hypothenuſal ;, or if it be a qua- 
drantal triangle, ſet D G to the quadramal ſide, and A at angle there- 
ro oppoſite. 

ME in the general Scheam of the Sphere before going) 7 would 
_— the triangle  Q F, right angled at ©. 1 put for, A, for 

» B, andfor F, D, as inthe firſt of theſetriangles : or I put for F, 
A, for Q, B, and for V D, as inthis ſecond triangle. 


I 
D B A 


In this firſt triangle. In this ſecond triangle. 
A, is the Equinottial poin of V and = , which in the m_—_ D 
triangle, us 
AB, 3s an arch of the Equinottial , which in the ſecond s D B 
DB, # an arch of the Suns meridian , which in the ſecond is AB 
And thus, 
A D, » the Suns mu or diſtance from the neareſt Equinoltial \ 
pornt, which #s in the ſecond triangle, us alſo DA 
AB, 1 the Suns right aſcenſion from the neareſt Equinottial y, x1 g 
point, which in the ſecond triangle, 1s F 
D B, # the Suns declination , which in the ſecond triangle, ws AB 
A, is the angle of the Ecliptick, with the Equinoitial, which in D 
the ſecond triangle is 
D, # the angle of the Suns meridian with the Echptick,, which Þ 4 
inthe fecond-triangle , is | 

And any two of theft being geven, we may find any third required 3 
and ſo frame 30 ſeveral Queſtions, every of which m one of theſe tri- 
angles, will be conformable to the exemplary Table of right angled trt- 
angles before ſet down. | | 

And the like is to be underſtood in the other two triangles before men- 
tioned RNC, and V SE : ſothat intheſe four right angled triangles, 
you may frame 120 queſtions of the Sphere , and their reſolutions \. and 
the like you may do in their quadrantals : all which T leave to your own 
prattice, deſiring to uſe as much brevity as conveniently I may. 

And thus much touching \ the reſolution of ſuch ſpherical triangles 
4s are either right angled or quadrantal © now we come to thoſe that are 
oblique, which have 12 Caſes, - 10 whereof do alſo depend wpon the firſt ge- 
neral Axiom aforegoing, and might be thence deduced. But that alt 
things may be the more eaſie and perſpicuons, we will lay down two Con- 
ſeftaries following of the ſaid fot. Axiom, after we have declared mn 
general the Caſes of an oblique triangle. O 
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Of the Caſes and Queſtions incident in every oblique ſpherical 
Triangle in general : and particularly of thoſe two Caſes 
wherein the things given and required are oppiſites, 


T.2 the intent the application of the Doctrine of Spherical Tri- 
angles may be the better underſtood, we will here (as we have 
before in right angled Triangles) give examples of the ſeveral Ca- 
ſes of an oblique Triangle in the attual reſolution of ſome known 
Triangle ofthe Sphere.. And we have before noted in the general 
Scheam of the Sphere, Chap. 3- that AGF is an oblique angled 
Triangle. Let us ſuppoſe the firit of theſe Triangles following mark- 
ed with 4 D Eto bethe ſame(where we change the Letters, not of 
any neceſſity,but for the better conformity of all the examples. ) So 
that A here may be in place of A there :. namely, at the Pole of the 
world; D here, in place of G there, namely, at the Zenith; and E 
here, in placeof F there, namely, at the Sun, Then is, 


'A D, the complement of the Poles cleyation, or the diſtance of the 
Pole from the Zenith. 

A E, the complement of the Suns declination, or the diſtance ofthe 
Sun from the Pole. 

E D, the complement of the Suns height, or theSuns diſtance from 
the Zenith. | 

A, the angle of the honr from Noon, or theangle of the meridian 
of the Sun, with the meridian of the place. | 

E, the angle of the Suns poſition in reſpect of the Pole and Zenith. 

D, the Suns azimuth from the North part of the meridian. 


And 


Se ———— 
A E 

And any three of theſe being given, the other three may be found. 
So that of thele ſix parts conferred togetherthere ariſe in this Trian- 
gle, and ſo in others, Sixty Queltions or Problems of the Sphere : 
which are all reduced to 1 2 Cales, the reſolution whereof we intend 
now. -to ſhew, .and exemplifie in this Triangle, and withall to point 
out the ſaid Sixty Queſtions here incident, referring every of them 
to their proper Caſes. 

And that theſe Sixty Problems may be the more conformable to 
the 12 Caſes whereunto'they are referred,l have-marked this Trian- 
gle ſix ſeveral ways: that fo the things given and required ineyery of 
theſe Triangles be noted by the ſame Letters, asare uſed in the 
and Examnp whereunto that Problem is referred ; whereyntoI am 
the rather induced,by the example of the honourable Lord Neparr 
in his 12 Caſes of an oblique Triangle, ſet forth in his Book of the 
Conſtruction of Logarithms. | 

But every man is at liberty to do herein as he thinks good, for the 
"_ a general, howſoever the Triangles or their parts are 
marked; - 

And thus having ſhewed in general, what Caſes and Queſtions are 
incident in an oblique ſpherical Triangle, we come now to handle 
them particularly, laying for the two firſt Caſes this. ground. 


© Conſetary 
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In all ſpherical Triangles : T, he fines of the ſides, to the ſines 
of their oppoſite angles, are direaly preportional. 


Book 


That 1s, In the firſt of the foregoing Triangles. As the ſine of one 
fide ED, # in proportion to the ſine of is oppoſite angle at A : ſo is the 
ſine of another ſide A D, to the ſine of hu oppoſite angle at E. and the 
like is to be underſtood in the ſecond Triangle, and ſo in the reſt. 

Note. We ſpeak here of natural fines, as uſually wheteſoever we 
ſpeak of the proportion of fines and tangents, we ntiean of the natu- 


ral fignes and tangents z and where we ſpeak of the equality of fines 


and tangents,we mean of the artificial ſinesand tangents, that is, of 


_ the Logarithmsof the natural {ines. and tangents: For where there 5s 


an equality of the artificial, there is a reciprocal proportionality of the 
natural, as 1s evident by the Corel. of 3 Prop. of 2 Chap. of Plain 
Triangles. 


Conſtruft. Now touching this Conſeftary, let AD E he an obliquz 
angled triangle ;; if then we let fall the perpendicular D B, it i re- 
ſolved. into two right angled triangles, ADB, andE DB. 


Demonſt. wherefore by the fundamental Axiom of right angled 
triangles, if we takg the perpendicular B D for the middle part , and 
AD and A for hu oppoſite extreams, inthetriangle AD B ; andE D, 
and FE. for his oppofite extreams, in the triangle E D B, then 

Rad +5 DB is equal to 5s A D+ 5s A, alſo 
Rad--s DB is equal tos EDt+ £ E. 

But things that. are equal to one and the ſame thing, are equal ont to 
another refers s AD+--5 A, # equal to 5s E D-+ s E. Therefore 
by the Corol. of 3 Prop. 2 Chap. w, Plain Triangles, the proportion of 


. their natural ſnes 1s reciprocalythus : 


© "As the ſme of ED. # to the ſine of the angle A : 

fo ts the fine of AD, to the ſine of the angle at E. 

And the like is to be underſtood in the ſecond triangle. Therefore in 
all ſpherical triangles, &C. which was to be proved. 

' And hente may two Caſes in anoblique triangle be reſolved. _ - 
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Caſe 1. Two angles, with a ſide oppoſite to oxe of them given : 
to find the ſide oppoſite to the other. 


As inthe ſecond oblique Triangle,Let there be given : 
The Suns azimuth from the North D AE, 197 deg. 36 


whoſe compl.to 1 80 deg. being the | 

Suns azimuth from the South , is Þ BAD, 5 _ 
The hour from noon E 3 ho. 45 44 »\ p 

which convertedinto degrees, 56 4 


The Suns height being the complement of AD; 32 23 
And let there be required the Suns declination, which 1s the 

complement of ED. 

As the ſine of the hour from. Noon, s E 56 d, 26', co. ar. 0. 0792283 


tothe ſine compl.of the Suns height: s AD 57 32 9. 9261900 
fo the ſme of the Suns azimmh, 3s A 72. 24 9. 9791798 
to the ſme of th L. th | 

; all ps hong, of " #ED74 50 9. 984.5951 


Whereby the Suns declination appears to be 15 deg 10'. 


Another example of this Caſe, 
Let there be given in the fifth Triangle, WOE? | 
The Suns azimuth from the North,whoſe DEA, 107 deg. 30 
complement to 180 degrees, 15 BED, #72 24 © 
The hour from Noon A 3 ho. 45 445 
which converted into degrees ts 


The Suns declination » the ronplane of AD :-_; 15. *,. 10 


56 » -.26 


_ 


L 4 p > ” . þk St. 
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- Andket there be required the Suns height,being the compl.of E ID, 
As the ſine of the azimuth, #4 E 72 deg. 24 60+ ar. 0. 9208202 


ro ſive compl. the Sunsdeclinat. s AD 74 FO 9. 9846033 
lo the ſine of the ho:from tioon;, 8 A 56 25 9- 9207717 
ro fine compl. the Suns height. $ ED 57 32 9. 9261952 


Whereby the Suns height appears to be 32 deg. 28 min. 

Note. By the imitation of either of theſe examples, there may four 
other queſtions in this Triangle; and ſo of any other, be reſolved. 

As 3. If (in the firſt triangle ) there be given, 

The honr of the day, the angle of the Suns poſition, and the height 
of the Pole : to find the height of the Sun. » 

4. If there were given un the fourth Triangle, 

The kour of the day, the angle of the Suns poſition, and the height 
of the Sx: to find the height of the Pole. 

S«. If there were given inthe third triangle, 

The Suns azimuth, 4nd angle of poſition, and declitation : to find the 
elevation of the Pole. 

6. If there were given in the ſixth truangle, 

The Suns azimuth, and angle of poſition, and the Poles elevation : ta 
find the Sins declination. 


Caſe 2. Two fides with an angle oppoſite to one of them gi- 
Ven : to find the angle oppoſite to the other, | 


Let there be given in the ſecond oblique triangle, 

The Suns height above the horizohy compl. AD 32 deg. 28" 
The Sins declination northerly , compl. ED 15 10 
The Suns azimuth A 107 degr. 346 win. or A IS... 24 
 Andletthere be required the hour from Noon E. 4, 
As fe compl. the Suns declinat. $E D374 deg. 50' co. ar. 0. 0153967 
to the ſine of the azimuth ; 5 72 _ A 9. 9791798 
fo ſme compl. the Suns beight, sAD57 32 9. 9261900 


# the ſine of the ho. from Noon. 5E 56 26 9. eee 
Which 55 deg. 26 min. converted into time, is-3 ho. 45" 44", 

in the forenoon is 14 16” after 8 of the clock,but inthe afternoo 
45" 44" after three of tle cork Fe. 
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Note. The @rch & angle anſwering to 9.9207665, 1s nat full 56 fe 
26 mm. but wants almeſt 8 fifteenth pert ofa nunute, or f four ſecond 

but for the more facility and readineſs , it (hal fry to give the dk 
amples to @ mine 1 ſuch as defire more may do as we 
have ſhewed in the ſecond Chapter of Poli Triangles, < Sect. 8. 


Another Example of this ſecand Cafe, Y 


Let there be given in the fifth triangle, 
The Suns declination nortberly , complement AD 45 deft. 106! 


T be Suns height above the hariZamts complement E =o RY 28 
The ho. from noon,z bo. 4.5/ 44", wkich in deg is 56 26 

And let there be required theSunsazumuth » >..1 

Proportion: ; 

As ſine compl. the Suns height, + E D $5 deg. 32' ©. ar. 0.0538 108 
to the ſine of the hour ;, 3A .g6 26 949297717 
fo ſine compl. the Suns declindt. 5 AD 74. FO 9:950y 3 
to the ſine of the azgmulth $E 92 24 9-9791850 


Which 72 deg. 24 mijn. is here the Sans azimuth from the South, the 
complement whereof to 180 degrees, is 107 deg. 36 min. the 
Suns azimuth from the north. 


K 2 By 
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. By imitation of exther of theſe examples, there may four other que-- 

Goon: in this triangle, and ſo of any other be reſolved : As, 

3. If there were given in the firſt triangle , . 

The Poles elevation, the Suns height above: the borizan, and the hour 
from. noon : to find the Suns angle of poſuton. 
4+. If there were givenin the third triangle, 

The Suns declination, the Poles elevation , and the Suns angle of poſition z; 
ro find the Suns azimuth. 

5- If there were given in the fourth triangle, 

The Suns height above the horizon ,, the Pokes elevation, aud the angle 
of poſition : to find the hour. 

6. If there were given in the ſixth triangle, _ 

The Poles elevation, the Suns declination, and azimuth : to find the an-- 

le of the Suns 5 
is firſt Conſetary might alſo haye been propoſed thus. 

Of oppoſite ſides and angles, the ſine of a fide, with the ſine of an an- 
gle oppoſite to. another ſide, 15. equal to the ſine of that «ther ſide, with 
the” ſwie of the angle; oppoſite to the firſt. 1 hatis, 

; s AD-+s Aisequal tos ED+-sE. 

Whichin effect is the ſame with the former, and in like ſort demon-- 
ſtrated.But the former is tobe preferred, being briefyperſpicuous, 
and well known to ſuch as have been converſant in ſpherical tri- 
angles. 

But in the ufe of this Conſetary;z and ofthe two laſt Caſes,there 

happens the like. doubt,. as we have-noted upon the ninth Caſe cf 

Plain Triangles. Namely,in ſpherical triangles it is doubtful, whether 

the angle neareſt to.a right angle, and his oppoſite ſide, be both of 

one and the ſame, or of divers kinds, unleſs you diſcover it by your 
work, or thatit be a thinggiven by ſhppoſition. 

This doubt may (for the moſt part ) be removed by the exact de- 
linceation of the-fcheam or figure : ' whereby you-ſhall perceive whe- 
ther a ſpherical angle be acute or obtuſe, and a ſide greater or leſs 
than a'quadrant. But you.may. be further. direfted herein, by the 
three Propoſitions of the Baron of Marchiſton, whichT have for that 
purpole ſet down in the firſt Chapter. of ſphericaltriangles. 

As this laſt example,ſeeing the fide 4 D 74 deg.5o min.is nearer 
to a quadrantthan his oppoſite angle at E being 72 deg.24 min.or 107 
deg. 36 min.theretore (by the laſt of thoſe three) two angles of Gs 
triangle 
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angle are of one kind,and the third greater than a quadrant. That is, 
the two angles at Aand D, are acute, and the third at EF, namely, 
AE Dis greater thana quadrant : therefore the angle there found 
AEDis 107deg. 36 min. and the like judgment isto be given of 
others. 


CHAP. V. 


Of eight other Cs ſes of an oblique ſpherical Triangle, reſolved 
at two operations by a perpenaicutar lat fel, : 


Nee If this way of reſolving theſe eight Caſes at two operati- 
ons ſeem hard, you may more eaſily reſolve them at three ope- 
rations, as is ſhewed in the ſixth Chapter next following ; but here we 
ſhew their reſolution at two operations only , thus; 

Inthe eight Caſes next following there are alſo three things (in an 
oblique triangle) given to find a fourth for the finding whereof it is 
requiſite, that this triangle propoſed be reduced to two right angled 
triangles, byaperpendiculer let fall from one of the angles to his op- 
Polite ſide 4 which perpendicular falls ſometimes within the triangle, 
{ſometimes without. _ | 

If the angles at the baſe be both of one kind (that is,bothobtuſe, 
of both' acute) the perpendicular falls' within the triangle, if of 
dwers kinds, without ; and the converſe. 


In: \ 
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In letting fall the perpendicular, obſerve, that foraſmuch as in 
every of theſe Caſes there is given aſide with an angle adjoyning, 

1. Let fall the perpendicular from the cad of that fide oppotite to 
that adjacent angle: 

And further when that ſufficeth not, 

2. Let itfall alſo oppoſite tothe angle required (as in the fourth 
Caſe) or tothe ide required ( as inthe ſixth ) accounting (as be- 
fore )) theſides and angles that are nat adjacent, tobe oppoſite. 

The firſt of theſe conditions is generally to be abſerved 1n all the 
cight Caſes following, theſecond in the tourth and ſixth Caſes. 

And thus ſhall we have two right angled triangles,and the hypothe- 
nuſalin one may be ſaid tobe correſpondent tothe hypothenuſal in 
the other ; and the baſein the one, tothe baſe in the other; and fo 
the ofher parts. 

Thenin one of theſe right angled triangles (which fordiſtinftion 

ſake wecallthe firſt) there is given the hypothenuſal and angle at the 
baſe, whereby may be found the baſe, or angle attheperpendicylar, 
as occaſion requires, by the ſeventh or ninth Caſes of right angled 
triangles ; and this is the firſt operation. 
' For theſecond, there muſt (of the things thus givenand required) 
two things in one triangle, be compared to two correſpondent 
things inthe other triangle,which two in each,with the perpendicu- 
ilar,make three things in each triangle, either adjacent.(that.is lying 
together) or oppolite ; of which three, the perpendicular is alwayes 
one of the extreams, and the thing required, one of the other ex- 
treams; all which may appear inevery of theſe ſix triangles. 

So that by the firſt general Axiom of right angled ſpherical. trian- 


gles. 
Radinsd-i ADY:; i AB8+s DEB. 
| be DB-l-s EBS® equal to 1 E D-+-Radne. 
F Radius) - ABT; tc A+t DB. 
Sþ D Þhre 35 equito};, E B-l-Radins. 


T Radius tc Ay: c BD A-\-5c DB. 
3Y.sc D Bþs zDES® equltoy , Eb Rad. 


Rad + 5c BDA ;: i AD+: DB. 
4 DB-kt ED; Jl PET: E+ Radius. 


But 


- 
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But if from equal things we take away equal things, the things re- 
maining are oat ; therefore from either ide taking ror 55 D Band 
 Radins, it follows, that. 

1 5 AD-+«cEBis equal to sED=5x AB. 

2 sA B-+rcE rsequal tor BE-þec A, 

3 9 A-|-sBDE isequalto «« E+sB DA. 

4 © BDA+-þrcED isequal to 5c B D E--re AD. 


B ef. 


* 
o? 


. _ - 


Wherefore ineach right angled triangle,ſuppoſing thethree parts 
more remote from the right angle, to be noted,as is aforeſaid, with 
their complements; and uſing ( as is expreſſed in the fundamental 
Axiom) the ſines of the middle parts, and the tangents of the ex. 
treamns adjacent, or the fines compl. of the oppolite extreams, you 
may obſerve that 
The middle part in the firſt triangle, with the extream m the ſecond : 5t 

equal to the middle part in the ſecond;with the extreamin the firſt. 

And by help of this Conſc might theſe eight Caſes be reſol. 
ved; which alſo by the Corollary of 3 Prop. Chap. 2. of Plain Triangles, 
may be propoſed as followeth; in which form we intend touſe it. / 


ConſeRary II, 

As the middte part in the firſt Triangle, is impropertiontorhe 
male part inthe ſecond : fo is the extream in the firſt; uo 
the extreamin the ſecond. > EW 

Though 
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Though the perpendicular be always one-of the extreames in 
either triangle ( as is before noted ) yet we uſe not that, but the 
other extream in both. 

Wherefore inany of the ſix oblique triangles, ſeeing A Band D B, 
= oppoſite extreams to A D, as E Band D Bare toED, there- 
fore, 


1. AScABtocEB: ſo « ADtos ED. 

And ſeeing A and DB, are adjacent extreamsto AB: asE and 
DB, aretoEB, therefore, ; 

2. ASs AB,tosEB: ſorc Atotrc E. 

Again,ſfeeing B D A and D B,are oppoſite extreamsto A,as BDE 
and D B are untoE, therefore, 
tk 3- ASs BDA, to-BDE: ſox A, toxE. 

Laſtly, ſeeing ADand D B are adjacent extreams to BD A: as 
EDandD B, areunto BDE, therefore, 

4 As «BDA, toqBDE:; forc AD, torc ED. 


And thus for the better underſtanding of this ConſeRtary, it may 
be divided into theſe four parts. 


1. As ſine compl. the firſt baſe, to ſine compl. the ſecond : ſo ſme compl. 

the firſt hypothenuſal, to ſine compl. the ſecond. 
And this ſerves tor the z and-y. Caſes following. 

2: As the ſine of the firſt baſe, to the ſme of the ſecond : ſo tangent 

compl. the firſt angle at the baſe, to tangent compl. the ſecond. 
Which lerves for the 4 and 10. Caſes. 
3. As the ſine of the firſt angle at the perpendicular, to the ſine of 
the ſecond : ſo ſme compl. the firſt angle at the baſe, to ſme complement 
the ſecond. 
Which ſerves for the fifth and 9. Caſes. 
'* 4+ As ſine compl. the firſt angle at the perpendicular, to ſme comple- 
ment the ſecond : ſo tangent compl. the firſt hypothenuſal , to tangent 
compl. the ſecond. | 
And this ſerves for the 6 and 8. Caſes following. 

The words ( firſt and ſecond ) we here uſe, to diſtinguiſh the two 
right angled triangles. 
* "This Conſe@ary might have been otherwiſe demonſtrated, as by 
producing the ſidesof the oblique triangle to Quadrants, &c. But I 
have the rather uſed this form, that ſo the deduCtion thereof oo 
ey the 


-- 


- 


- 
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the firſt fundamental Axiom before going might the better appear ; 
and this ground thus laid, we come now to the eight Caſes thereow 
depending. . 


Caſe 3. Two ſides, and their contained angle given: to find 
the third ſide. 


” of 
AND, Ys 


| Letthere be given in thefirſt oblique triangle, 


T he Poles elevation, complement AD, 51 deg. 32* 
The ho. from noon 3 ho. 4.5".4.4.” which in degreecis A 56 26 
The Suns declination northerly, complement AE, 15 19 


And let there be required the Suns height, complement ED, 
Firſt, by the ſeventh Caſe of right angled triangles,to find A B- 
and E B. | 
The hour from noon, A 56 deg. 26 « A 9.7426520 
The Poles elevation comple AD F1 32 t-AD 9g.gooo86F 
The arch AB 23 43 t AB 9.6427385 
The ſum or remainer of A Band AE is E B. f 
But here from AE -4 d. 5o' | Or if to compl. AE 15 deg. 10min. 
fubſtraſting AB23 43 | weadd AB 23 43 
1 we have compl. EB-z48- +< 53" 
there remains EB i5 ©7 and ſo of the reſt, 
- L Secondly, 


xe | TTY - 
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| Though the perpendicular be always one-of the extreames in 
either triangle ( as is before noted ) yet we uſe not that, -but the 
other extream in both. 
Wherefore in any of the ſix oblique triangles, ſeeing A Band D B, 
= oppoſite extreams to A D, as E Band D Bare toE D, there- 
ore, 


i. AScABtocEB:;: ſo c ADto ED. 

And ſeeing A and DB, are adjacent extreamsto AB: asE and 
DB, aretoEB, therefore, | 

2. ASs AB,tosEB:; ſox Atotc E. 

Again,ſfeeing B D A and D Bare oppolite extreams to A,as BDE 
andD B are untoE, therefore, 
> 3- ASs BDA, to -BDE: ſox A, toxsxE. 

Laſtly, ſeeing A Dand D B are adjacent extreams to BD A: as 
EDandD B, areunto BDE, therefore, 

4 A$5«BDA, to «BDE: forc AD, torc ED. 


And thus for the better underſtanding of this ConſeCtary, it may 
be divided into theſe four parts. 


1. As ſine compl. the firſt baſe, to ſine compl. the ſecond : ſo ſme compl. 
the firſt hypothenuſal, to ſme compl. the ſecond. 

And this ſerves tor the 3 and-7. Caſes following. 

2: As the ſie of the firſt baſe, to the ſme of the ſecond : ſo tangent 
compl. the firſt angle at the baſe, to tangent compl. the ſecond. 

Which lerves for the 4 and 10. Caſcs. 

3. As the ſine of the firſt angle at the perpendicular, to the ſe of 
the ſecond : ſo ſine compl. the firſt angle at the baſe, to ſme complement 
the ſecond. 

Which ſerves for the fifth and 9g. Caſes. 
* 4+ As ſme compl. the firſt angle at the perpendicular, to ſine comple- 
ment the ſecond : ſo tangent compl. the firſt hypothenuſal , to tangent 
compl. the ſecond, | 
And this ſerves for the 6 and 8. Caſes following. 

The words ( firſt and ſecond) we here uſe, to diſtinguiſh the two 
right angled triangles o © 
* . This Conſe@ary might have been otherwiſe demonſtrated, as by 
producing the ſidesof the oblique triangle tro Quadrants, &c. But I 
have the rather uſed this form, that ſo the deduCtion thereof my 
3 at 1995 
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the firſt fundamental Axiom before going might the better appear ; 
and this ground thus laid, we come now to the eight Caſes thereow 

depending. 


Caſe 3. Two ſides, and their contained angle given: tofind 
the third ſide. 


—- 


| Letthere be given in thefirſt oblique triangle, 

The Poles elevation, complement AD, 51 deg. 32' 
The ho. from noon 3 ho. 4.5'.4.4.” which in degreesis A 56 26 
The Suns declination northerly, complement AE, 15 19 


And let there be required the Suns height, complement ED, 
Firſt, by the ſeventh Caſe of right angled triangles,to find A B- 
and E B. | 
The hour from noon, A +56 deg. 26 « A 9.7426520 
The Poles elevation comple, AD F1 32 t AD 9g.g00086F 
The arch AB 23 43 t AB 9.6427385 
The ſum or remainer of A Band A E is E B. . 
But here from A E 74 d. 50' | Or if to compl. AE 15 deg. 10min. 

fubſtrating AB23 43 we add AB 23 43 


”—rO——————— 


| we have compl. E B-z$8- +53 
there remains EB 15 ©7 and ſo of the reſt, 
L Secondly, 
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- Secondly, for E D, by the ſecond Conſeftary, the proportion is, 
Ax 6nc:compl., rhe firft arch found, s5« A B 65 d.1g' 9.47; 0.0383200 
to fine compl. the ſecond arch found, 5s: E B( + s 38 $g3 9:1797771% 
ſo 15 the fine of the Poles elevation, sc &A D $51 32 $:8937452 


—— ———— 


w the ſine of the Suns akirude. xED 132 28 $7298 427 
t 2. Example. 
Let there be given in the fifth Triangle, 
The Suns declination. northerly, compl. AD. 15 deg. 10! 
The baur fromnoan, 3 ho. 45 a4", waves. 3, A p 
in degrecs is the angle. + - 
grecs 25 the ang 
The Poles elevation camplement AE 38 28 
Andlet there be required the Suns height,compl. E D. 
Firſt, for AB, and EB. 
The Jjour fram noon, A:.56 & 26' 5 A +t* g.7426520 
The Skns declination compl. AD 15 10 t AD- 10.5669ig5 


— ,  w—_ 


The arch AB 63 53. t AB 10.3095715 
From which ſubſtracting AE 48 28 
there remains . EB 25 25 


Secondly, for E D, the proportion1s, 
As fine compl. the firſt arch found, sc A B $26 d.o7' (0.4r, 0:3553498 
to fine compl. the ſecond arch found, 5: E Bf .= \s 64 35 9.9557890 
ſo 15 ne the Suns declination, $cAD S15 10 9.4176837 


— — 


to ſine the Suns altitude. $LED 4 $32" 28 9.7258223- 
Note. . Atthough there be a difference between the artificial ſme here 
fornnd' andthe former ; yet the difference of their arches 15. little more. 
than one tenth. part. of. a. min. which ariſeth, by negletting the ſeconds 
and thirds in the arch firſt found A B. He that deſires to work, to ſe- 
conds may do it as we have fhewed, Chap. 2. Sect. 8. of Plain. Iriangles. 
But in theſe examples, 'we would not trouble Beginners with- them at the 
firſt, it being ſufticient for ordinary occaſions, if the work, be true to a 
WINmte. 
And after the form of either of aheſe examples, we may calculate Ta- 
. bles of the Suns height for every hour and. minute of the day \, by 
which Tables may be made the Quadrants and Ring-Dials , and 
other inſtrumental and fixed Dials, that.give the hour of the day by 
the Suns beights 
3. Examples 


Crigonotnetry, 
3. Example. 
Let there be given in the ſecond oblique triangle, 
The Suns height above the horizon, complemem AD 32 deg, 28' 
The Suns azimuth D A E, or rather the acute ang. BAD 72 24 
The Poles elevation C0 m, AE 51 32 
And lct there berequired the Suns declin.compl. E D. 
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A 


Firſt, for AB, and EB. 
The Suns azimuth. from the South, A 72 d. 24' 5s A yg.4805385 
The Suns height, complement, AD 32 25rtAD 10.1963504 


The arch AB 25 25 t AB 9.6769089 
Wheretoadding AE 38 2 
The ſum is EB 63 53 


Secondly, for ED, the proportion is, 
As ſine compl. the firſt arch found, AB 64d. g5' (0, 47, 00442116 


to fine compl. the ſecond arch found, 5s: E B{-2f' 5268 o7 9.6436 504 
ſo is the ſine of the Suns height, ic A i A S522 28 9.7298199 

S F 
to the fine of the Suns declination, $5: E'D s$I1s 10 9.417681T 


The ſame might be found by the ſame things given in the ſixth trian- 
gle, where the R__ falls from the Pole. 

And after the form of any of theſe three examples, there may 4 
third queſtion in this triangle, and ſo in any other be reſolved : 

As 3. If inthethird or fourth triangle there be given, 
The Suns declination , the Suns beight above the horizon, and the angle 
of the Suns poſition : to find the Poles elevation. _ 

£3 
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Caſe 4. Two ſides, andtheir contained angle given ; to find 
one of the other angles, 


Let there be given inthe ſecond oblique triangle, 
The Suns height above the horizon complemen AD, 32 deg, 28 


The Poles elevation, - complement AE, 51 32 
—_ _ —"_— DAE, or rather the BAD 72 14 
4 


And let there be required the hour from noon E. 
Firſt for AB, andEB. 
The-Suns azimuth from the South, A 729.24 5c A 9g.4809385 
The Suns height, complement, AD 32 28 tAD 10.1963704 


The arch — - 3s 214 £ AB 9.676g08g 
The ſum or remainerof A Band AE, is EB. 
* Bnthereunto AB 2g deg. 25' 


Adding AE 38 . 28 
The ſum is E B63 3 
Secondly, for E, by the ſecond ConſeCtary, the proportion is, 
As the ſine of the firſt arch found, s AB s 25 Qs 25" 60: Als 0:3673424 
to ſine the ſecond arch found z SEB(-= s63 52 9.9532277 
ſo rang. compl. the azimuth tc AFPEXCt1I7 36 9.5013588 
- — 

to rang. compl. the hour te DE, t 33 34 9.8219289 


Whoſe compl. 56 deg. 26 min.conyerted into timezis 3 ho. 45* 44” 
before or after noon. 
As the ſine of the firſt arch found, 
Or the pro- Jo the ſine of the ſecond arch found : 
portion 18 Yſo #5 the rang. of the azamuth from Eaſt or Weſt, 
to the tangent of the hour from ſix. 
Or by the 3. Asthe ſme of the ſecond arch found', 
- Theorem of | zsrothe fine of the firſt arch found : 
ch.z.of plain * ſois the tang. of the azimuth from the meridian, 
- Triangles. *« ro the tangent of the hour from noon. 
Nete. Thelike variety may be uſed'in the next example, and alſo in 
the examples of the 6, 8, and. 1o Gaſes, and partly in every 
Cale ; which having here briefly noted, we ſhall leave to your 
own practice, as your occaſion requires. 
2. Example. 
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Let there be given in the fifth Triangle, 
The Suns declination nertherly ,, complement AD 15 deg. 10' 
The ho. from noon 3 be.4.5" 4-4" t#hich in deg is A 56 26 
The Poles elevation, complement AE 51 32 
Andlet therebe required the Suns azimuth E, 


Chap. 'V. 


Firſt for AB and EB. 
The ho. from noon in deer. A 56 deg. 26' 5c A 9. 7426520 
The Suns declinat. compl. AD 15 10 t AD 10. 5669195 


The arch AB 63 J3 t AB 10. 3095715 
Or unto AB 63 53 


Fromwhich ſubſtrafting AE 38 28 |] Adding com. AE 51 42 


7 — 


The remainer is EB 25 25 | Sumis EB 25 25 

| Secondly, for E. 

As the fine of the firſt arch found, $sAB' * 63 d. 53' (0.47, 0.0467723 

to fine the ſecond arch found, SEBF+= \s 25 25 9.6326576 

ſo 1s tangent comp!. the hour, tc AFS<t33 34 98212803 
[= 


to: tangent compl.the azimuth, tc E ti9 36 9.5013102 
Which 17 'deg. 36's the Suns azimuth from the Eaſt or Weſt, andthe 
- complement thereof 72. deg. 24, us the Suns azimuth. from the ſouths 
whoſe complement to 180 deg. that 1s, 107 deg. 36' i his azimuth 
from the North. 
Hence might Tables be framed ſhewing the Suns azimuth for every 
hour of the day,and for ſeveral ſeaſons of the year,whereby may be made the 
Dyals rendring the hour by the Suns azimuth. By 
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By imitation of either of theſe examples , there may ſour other auebi. 
0s A this triangle, and ſo of ##y other be dtd. ” R auf 
3 If there were given ihthe firſt oblique triangle, 
The Poles elevation, the hour , and" the Suns detlination * to find the 
Suns angle of poſition. 
4 If there were given in the third triangle, | 
The Suns declination, the Suns angle of poſaion, and the Suns height : to 
find the Suns azimuth. : 
5- If there were ghvenm the fourth triangle, 
The Suns height, the angle of poſition, and the Suns declination : to find 
the hour from nom, 
6. If there were given in the ſixth triangle, 
The Poles elevation, the azimuth, and the Suns altitude : to find the an- 
gle of the Suns poſition. 


Ca'e 5. Two aneles, and the ſide between them pivey : to 
find the third angle. 


Let there be given in the firſt oblique triangle, 


The Poles elevation, complement AD 51 deg. 32' 
The ho. from noon 3 ho. 4.5' 4.4”, whichin degrees s A 56 26 
The Suns azimuth, D 107 36 


And let there be required the angle of poſition, E. 
Firſt, for theangles BD A and B D E, by the ninth Caſe of right an« 
gled triangles. 
The Poleselevation, compl. AD 51d. 32 & AD g.8937452 


The hour from noon A $56 26s A 10.1781197 
The angle BDA 40 17tcBDA 10.0718649 
The tumor remainer of B DA andD, is BDE, 
Bet here from D 107d. 36” 
lubſtrafting BDA 40 17: 
remainer Is BDE 67 19 . 
Secondly, for the angle E, by the ſecond ConſeCtary. 
As the ſine of the firſt angle found, 5B DA s$ 40d. 17' 6, 4r,0.1893859 
to the {ine of the ſecond angle found, 5 B D Ef += Ys 67 19 9.965037! 
ſo is the ſine compl. che hour, ss A>Sidq533 34 9.7426520 
; _ - 
tofine compl, the angle of pofiiron, 5: E $52 Og 9.2990750 
There- 


Therefore the angle of poſition E, -is 37 deg. 55 min, 

The ſame migit be found by the ſame things given in the ſixth tri- 
angle where the perpeudiculas falls from the Pole, as here from the 
Zenith: 

And after the form of this example, there may two other queſtions 
in this triangle, and ſo in any other be reſolved : As, 

2 If in the ſecond and fourth triangle there were pwoen 
The Suns altitude, the Suns azimuth, and angle of poſition : to find the 
hour. | 
3. If in the third and fifth triangle there were given 
The Suns declination, the hour and angle of poſition : to find the Suns 
atimuth. 


Caſe 6. Two angles, and the ſide between them given : to. 
find one of the other ſtaes. 


Let there be given in the firſt oblique triangle, 


The Poles elevation,complement AD, 51d.32* 
The hs.from noon, 3 ho. 4.5" 44”, which in degrees 1s A, 56 26 
The Sims azimwth from the north, the obtuſe angle D, 107 36 


And let there be required the Suns height, compl. ED. 

Firſt for the angles BD A, and .BDE, 
T he Poles elevation,compl. AD 51d. 32' « AD 9. 8937452 
The hour from noon its degr. A 56 26t A 10.1781197 


Theangle 'BDA. 40 17tcBDA 10.0718649. 
The. 


Br - 
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The ſum or remainerof BD A and D, is BDE. 


But here from B 107 deg. 36' 
ſubſtrafting BDA4o "op 
The remanieris BDE 67 1g 


Secondly , for ED, 


As fine compl. the firſt angle found, :: BD A "$49 43' (0.4%, 01175572 
x0 ſine compl.the 2d. angle found, 5cBDEF.2 Ys 22 41 9.5861794 
ſo15 tangent the Poles elevation, tc AD = 5 $1 32 10-099913g 


-  —— 


to the tang. of the Suns altitude, tec ED © t 32 28 9.8035501 
Note. By imitation of this example, there may five other queſtions 
n this oblique triangle, and ſo in any other be reſolved, as 
2 If there were given in the ſixth triangle, 
The Poles elevation, the Suns azimuth, and the hour from noon : to find 
the Suns declination. 
3 If there were given in the ſecond triangle, 
The Suns height, the azimuth , and the angle of the Suns poſition : to 
nd the Suns declination. 
4 If there were given in the fourth triangle, 
The Suns altitude , the azimuth, and the angle of the Suns poſition; to 
find the Poles elevation. 
5 If inthe third triangle there be given, 
The Suns declination, the hour, andthe angle of the Suns poſition ; to 
find the altitude of the Pole. 
6 If in the fifth triangle there be given, 
The Suns declination, the hour, and the angle of the Suns poſition : to find 
the Suns altitude. 


Caſe 7. Two ſides, with an angle oppoſite to one of them given : 
to find the third ſide. 


Let there be given in the ſecond oblique triangle, 
The Suns height above the horizon, complemen AD, 32 deg. 28' 
The Suns azimuth, namely, the acute angle at A, 72 24 
The Suns declination northerly, complement - . - ED, 15 10 
And let there be required the Poles elevation compl. AE. , 


» 
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Firſt, for the arch 4 B. 


Chap, V, 


Th Sans azimuth , A 72deg.24/46., A g:ia80z385 
The Suns height, complement, AD 32 28 t AD 10.1963704 
The arch firſt found . AB 25 25 t AB 9g.6769289 


Secondly, for E B, and fo for AE. 
As the fine of the Suns height, s© AD 3324. 28' 0.47. 0.2701803 
To the ſine of the Suns declinat. s« E D 35 10 9.4 176837 
So ſine compl.the firſt arch found,sc A B 364 35 949557890 
To ſine compl, the 24 arch found, 5 E B $26 7 9.6436530 
So that the arch EB, is 63 deg, 53 min. 
The ſum or remainer of AB and EB, is AE, 
But here from E B 63 deg. 53' 
Subtratting AB 25 25 
The remainer is AE 38 28 the ſide required, 


t is, 


2. Example. 
Let there be given in the ſixth triangle, 
The Poles elevation, complement AD $1 deg .32' 
The Suns azimuth from the meridian, the acute 2 A 
angle at {4 4 
The Suns declination northerly, complement E D 15 10 


And let there be required the Suns height, compl.. AE. 
E M Firſt, 
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Firſt, for thearch A'B, 
The Suns azimuth, . A - 12deg.24/ c A 9.4803 335 
The Poles elevation compl. AD x51 32 t AD 9g.gooob6g 
The arch firſt found, AB 13 303 t AB 9g.z806250 
Secondly, for E B, and ſo for A E. 


As the fine of the Poles elevation, s& ADy . 7 $51 d.32' c0. 47. 0.1062 
to the ſine of the Suns declination, « ED/-* \s15 1o 9.4176837 
ſo fine compl. the firſt arch found, s AB E $76 29% 9.9878163 
to ſine compl the ſecon4 arch found, ss EB 5IS 57; 9511754S 
So that the arch E B is 71 d. 02+ 
From whichſubſtratirgg AB 13 30t 
The remainer is AE _ $7 32 


Whoſe compl. 32d. 29' is the Suns height required. 
Or if to compl. EB 18d. 57; 
Note. You add AB 13 30: 
You have compl. AE 32 28 the Suns height required. 

I ſhould digreſs too much, if I ſhould ſhew all the uſes whereunts the 
gueſtions falling out in this one triangle might be applied : ſome of the 
principal I thought good to point at, that I maght give occaſion of exer- 
Ciſe , eſpecially in theſe later Caſes, being 7 Jan ou harder than the 
reſt. 

Thus by this Propoſition you or one day , in any Latitude , find 
how = Fant ” repmber Lick Sun wi be _ any point of the 
Compaſe; and thereby the variation of the Compaſs. | 

As admit, being in the Latitude of 51 deg. 32 min. novtherly, I 
finde by the Tabies for that purpoſe the Suns declination northerly ,. for 
ſome day, tobe 15 deg. 10 min. And I wonld know how high the Sun 
will be that day being upon the Eaſt South-Eaſt point of the Compaſs, 
that is 67 deg. 30. min. from the Meridian. . Here working according 
78 the former example, I find the Suns height tobe about 35 deg. 33. min. 
therefore I obſerve with Staff, Quadrant, or other Inſtruments, till 
find the Sun to be 35, deg. 33 min. hich, and then us the Sun Eaſt 
South-Eaſt. "Wherefore at that inſtant ſetting the Sun with my Compaſs, 
if I find it to be upon the Eaſt South-Eaſt point, then bath it no variation : 
of it differ, look how. much that difference is, ſo much is the variation. 
Which wh ether it be Eaſterly, or Weſterly, may be known by the Rule 
before given after the 12 Caſe of the third Chapter of right angled ſphe- 
rical triangles : | . 

y 
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By this Propoſition alſo are the azimuths drawn on thoſe quadrants 
that gives the Suns azimuth by his altitude , and ſoon thoſe -Dyals 
that do the _ LIP." $5.4 > : 
And after the frem of either of theſe examples, there other 
; queſtions in this oblique triangle, Ki fo in any Se be reſolved. At, 
3 If there were grven in the firſt oblique triangle , 
The Poles elevation, the hour from Nooy, and the Suns height : to find 
the Suns declination: 
4 If there were given in the third triangle , 
The Sun: declination, the Suns angle of poſition, and the Poles elevation : 
ro find the Suns height. 
5 If mmthe fourth triangle there were given, 
The Suns height, the angle of the Suns poſition, and the Poles elevation : 
to find the Suns declination. 205 
6 If in the fifth triangle there were given , 
The Suns declination, the hour from Noon, and the Suns height above 
the Herizon's to find the Poles elevation, 


Caſe 8. Twoſides, with an angle oppoſite toone of them given: 
zo find their contained angle, 


Let there þe given in the firſt oblique triangle, $ 

The Poles elevation,  compl. AD, 51 deg. 32 
The ho. from noow 3 bo. 45-44” , which indegr.s AA, 56 26 
The Suns altitude above the —__— compl, E D, 32 F- 
2 


-—- 
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And let there be required the Suns azimuth from the North,” D: 
Firſt, for the angle B D A Buy 

The Poles elevation compl., AD 51d. 32' 5 AD 9.3937459 


The hour from noon , A . 56 26 tet A 10.178119y 
The firſt angle found BDA 40 t7 rcBDA 10.0718642 
Secondly, for B DE the proportion is, 

£0. &r. or 
As tang. of the Poles elevation, tr AD t51 4.32 2rAD _—_— 
To tang. of the Suns altitude, i ED({ £\132 28 9 803619 
So fine comp. the firſt ang, found, 5s BDA $9549 43 9.8824428 
To line comp. the ſecond, © BDE " $22 4l 0.5861589 


The ſum or remainer of the firſt and ſecond angles found, namely, 
of BDA and BDE, #« the angle requirea D. 
But here to B DA 40d. 17 
Adding BDE 67 19 
The fum is D 107 36 the Suns azimuth required. 


2. Example. 
Let there be given in the {ixth triangle, 
The Poles elevation , **-complement AD F519. 32' 
The Suns azimuth from the meridian, the acute angle, A 72 24 
The Suns declination, compl, ED 15 10 


And let there be required the hour from noon, "D: 
Firſt , for the angle B-D A. 
The Poles elevation compl, AD Fide 32' « AD 9g.8937452 
The Suns azimuth, - A' 72. '24 t A © 10.4986412 
The firſt angle found , BDA. 22... 03 tc BDA 10.3923864 
| Secondly, for B D.E the proportion. is, 


| #4; - Sch:4r. or . 
As tang. of the Poles elevation} t© AD : ALELY 3 AD 9.9000865 


To tang.of the Suns declination, zs ED $15 1o.. 9.433080 
So fine com.of the firit ang.found, ss BDA £07: 87.) 9.967012 


That 1s, 


To ſine compl the ſecond, sc BDE 

So that BDE is.78 d. 29 
From which take BD'A © 22 © 03 | addcs.BDE 11-3 1, the ſum 
The remainer.is DD _. 56. 26 |. isco.D 33-34zthe ho.from 6. 
* Which 56 deg. 26' converted into time , is 3. ho. 45' 44", from 
noon, that'is, 14' 16” after eight of the clock in the forenoon, or 
43' 44" after three of the clock in the afternoon, 


tll 31 9.30017 94 
Or if unto BDA 22-03, you 
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And thus in any place, 'forany day; youtnayframe a Table of the 
tour and minute of the Suns poſition upon every pornt of the Com- 
paſs: whereby you ſhall manifeſtly ſee the error of 'the common- 
Rule, of bringing 32 to 24. | 
By imitation of either of theſe Exanoles, there may four other 
Queſtions in this triangle, and ſo of any other z'be'tefolved. As, 
3. If m the ſrtind oblique triangle thive' br: pier; 
The altitude of the Sun, the azimuth, a the. Suns declination : te find 
the angle of the Suns poſition. 
4» If in the third triangle there were groen, 
The Suns declination, the angle of peſirien 5 and the poles Jab to 
find the howr. 
5. If mm the fourth triangle there were given 9”, 
The "S. altitude, angle of poſition, and the Poles elevation : to find the 
S118 4Limmth, 
6. If in the fifth triangle there be given, | 
The Suns declination, the h_— and the altitude of the Sun above the 


Heriz.0n : to find the angle of poſition. 
| | >... 


A. EE. wi 


Caſe 9. Two anzles, and. a ye 1ag oppoſite ite to one "of FI given: - 
to find the thi rd angle. 


Let there be given in the ſecond oblique triangle. 

The Suns height abeve the Horizon , complement AD 32d. 28” 
The Suns azimuth from the meridian, the acute angle + 72 24 
The hour from noon, 3 ho. 45-44", which in de 56 26 
And let there be required the —_— ids 


> 
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TS Firſt, for angle B. DA... | 

The Suns altitude compl. AD, 324. 28" AD. 19-72 Sos 

The Suns azimuth , A on 24 t bs ++ 

The angle firſt found, BDA, 30 . 35 * EDA 1023820 


'. |» Secondly, for B DE the proportion is. . 
As ſine compl.. the azimuth', .'-. . 5 A $174. 36'c0.4 0.5194615 
To ſine' comp!, the hour framnoon,  sc B $33 - 34 97426520 
So the line 0 'the firſt angle found, s BDA># J530 35. 9.7065394 


To the fine of the ſecond, ' ;'  s BDE 568 -:30 99686529 
The ſumor remainer of the firſt and ſecond _ found BDA and 
BDE, is the angle D required. 


But in this example,” from-B D E' 68d. -3o#- 
| \{ubſtraQing BDA30” - 35 * 
The remainer is D 37 55 _ angle of poſition re re- 
(quired. 


eAfter the from of this example, there may five other queſtions in 
this oblique triangle, and ſo in any other, be reſolut#l. 
2 If jn the firſt oblique triangle there be given, 
The Poles elevation, the hour from.noon, and the angle of the Suns 
poſition : to find the Suns azimuth. 
3 If there were given in the third triangle, 
The ow declination, angle of poſition, and the Suns azimuth : to find 
the hour from noon. 
14 If there were given inthe fourth triangle, 
The Suns altitude, the angle of poſition, and the beur from n00n : to find 
the /Suns azimuth. 
gs If mm the fifth triangle there be given, 
The Suns 3 gy the hour from noon, and the Suns azmmuth : to fd 
the angle of the Suns poſition. 
' 6 If there were given in the ſixth triangle, 
The Poles elevation, the Suns azimuthy and the angle of the Suns 
a to find the howr m_ X00. 


Caſe-10. Two angles , and « fide-oppoſite to one of them piven : to 
find the ſide hes hems, PO” 4 7 
Let there be given in the ſecond oblique triangle, 
The Suns height above the horizon complement © AD 32 deg. 28* 
The Suns azimuth from the merid. the acute angle A 72 *' 24 
The ho. from noon 3 ho. 4.5'-44”, which in degr. is E $56: . 26 


And let there be required the Poles elevation compl. A E. 


1 41-2... 1 Firſt, for thearch A B. | 
The Suns tight, complement, A.D 32 deg, 28' t AD 10.1963704 


The Suns atLimnth., oF A. 72 24.56 A_  9.4805385 
The arch firſt found AB.25 25t AB g.676908g 
FO Secondly, for E B # 


C0. 4Y. Or 


As tang. compl. the Suns azimuth, tc A Ct 199.36 3 tA. 10 12 
To tang, compl. the hour , ic E r33 34 9.821680Z" 
So the {ine of the firſt arch found, s AB $25 25; + 9.6326576 


To the fine of the 2d arch found, sEB < $63 53 9.953179] 
The ſum or remainer of the firſt and ſecond arch found ( A Þ and 
E B ) isthe fiderequired A E., _ | _— 
But here from E B 63 deg. 53' 
Subſtrafting ' AB 25 , 2 e 
The remainersAE 3 28 


* Whichis the complement of the Poles height required, 54 deg. " 


——_— 
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VO 
\ By-;mitatio). of this Eximple., there n__ 977 31 this 
oblige triangle, and ſo of any other be hore fg Gu 

2. If in the ue triangle there were 

The Pale elevation, * ue 1yoony _ the ade the Sun paſmion: 

+ "to find the Suu rar Tx 
2 3. If mr the third triangle there mere given , | 
The: -Swos declination , the angle, of poſtien , and the. az.imath : to fd 

the Suns beight above the berizon. 
4. If in the fourth triangle there were grven, _ 
"X53 mheitude, the angle of gpoſ itof»,*and the hour "oy 1001 + to find 
linati 


100. 
« IftherPwere given [9 te" i, / 
The the hour from noon, nds the Suns LES "to find 


the _ elevation... .* 
6. If there were given inthe ſixth triangle , 
| Poles elevation , C Suns azimmtY , and the angle of —_ tron; te 
Jaubly Sung, altitude above hi Hazizon., 


And thus itis event T4 indbivebliguc triahgle, and fo in. any 
other , there may be framed 54 Queſtions of the Sphere there are 
alſo fix more, which we ſhall touch hereafter ; but theſe 54 are redu- 
ced as we have ſhewed'toten Caſes, and thoſe ten Caſes to two Con- 
Tſefarigs,which'twe ConſeAaties are deduced from the fit fundamen. 
tal-Axiom; ſo that the reſolution of: all the Caſes and Queſtions hi- 
therto handled,whether in right or oblique angled ſpherical triangles, 
depend upon that one Axiom, and may be thereunto reduced. There 
remains (as is ſaid ) fix other Queſtions in this —_ triangle (and 
thelike in any ofher) which are reduced to two Caſes, namely, when 
three ſides are given, to find:an angle ; or three angles given, to find 


aſide. - And theſe alſo might well- be reſolved by the grounds before 


faid, without adding any more z but becauſe the ways deviſed by the 


Lord Nepair are more apt. for this purpoſe, we will make uſe of - 


yn as we have ſhewed the reſqjution of the $ Caſes aft before- 
Ding, by help of a perpendicular; the ſame might have. been done 

. drawing inſtead of the perpendicular, a quadrantal fide : fo.re- 
eucing the triangle given-to two quadrantal triangles. But this we 
muſt now leave to your practice. 
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4LI&Ds * 1 one $- ; or 


The eight laſt Caſes of an oblique triangle, reſolved by finding 
the perpendicutay, 


* He reſolution -of theſe eight Cafes, -tiath uſally been at three. 
T operations, though (as we have ſhewed) they may be done at 
two 3: yet becauſe the way at three operations is move eaſily under- 
ſtood, and is more immediately performed by the firſt general Axiom, 
without reſpet to the ſecond ConſeAary ; and becauſe in many queſt-- 
tons you haye occaſion to know the quantity of the perpendicular : 
therefore we ſhall herethew the refo{ution of thele cight Caſesat three 
operations, briefly and plainly ;,to the fatisfaRion ( I hope ) of ſuch as-- 
complain of obfcurity in the former : 

Firſt then, the oblique triangle is to be reſolved into two right an- 
gled triangles by a perpendicular ( as before ) namely , that whereas - 
in every of theſe cight Caſes there is givenan angle and a fide adja- 
cens to that angle, .you.are to 


I. Let fall the perpendicular from the end of that fide given, 


oppoſite to that angle, 
And further, when that ſufficethnot, . 
2. Let it fall alſo oppoſite to the angle required: ( as in the- 
fourth Cale. .) or oppoſite to the fide required ( as in the fixth. ) - 


Accounting ( as before ) the ſides and angles that are not 
jacent, to be oppolite. ; 

And for helping your memory, you may ( as js aforeſaid in the firſt 
Cale of Spherical Triangles ) mark the fides or angles given with a ' 
daſh thus * , and that required with an ©, or cypher, or with three * 
pricks thus : | 

And here we might mark the triangles with the ſametetters as before, - 
namely,that whereas there is alwayes(as I have ſaid)an angle given,and 
afide adjacent to that angte,you may mark the {aid angle given with A, - 
and the adjacent fide given with A D,and the angle remaining with E, . 
and the perpendicular with D B. bur becauſe there isno neceſſity that. 
aman ſhould hold himſelf always to that form (as1I have before noted) * 
we will here mark the ſame triangle _ other letters at adventure = 

A W 2 


with F G H, then the perpendicular falling from G, or F, or H( as 
the Propoſition in hand ſhall require)reſolves it into two right angled 
triangles, in one of which there is given the hypothenuſal and angle 
at the baſe, whereby you may find firſt the perpendicular; ſecondly, 
the baſc or angle of the perpendicular : Or you may firſt find the bale 
or angle at the perpendicular ; ſecondly, the perpendicular. 


EF 


S 
The firſt fundamental Axiom we will here again repeat, being as 
followeth : 


Of the five circular parts in a right angled ſpherical triangle, 


The ſine of a middle part , with Radius, i equal to the tangent 
of the adjacent extreams, or to the ſines complement of the 
oppoſite extreams. 


Hence we refolve theſe eight Caſes in manner following. 


Caſe 3. Two ſides, and their contained angle being given : 
to find the third ſide. 


Dat. GH 38d. 28', FH 74d. 5o', H 56d. 26', required F G. 

Here in the firſt triangle, from G the end of the ſide GH given be- 
ing adjacent to an angle given H, I let fall the perpendicular G B op- 
polite to that angle : and ſo we have two right angled triangles, GBH, 
and GBF; and in the firſt there is wp the hypothenuſal HG, and 
the angle at the baſe H, by which to find the perpendicular G B,I ſay 
by this Axiom. | 

s GB-|-Rad = 5G H-þ-H, therefore from + G H-{-s H ſubſtra- 
Qing Radius, the remainer is 5 GB or to avoid ſubſtraQing, add un- 


tos GH+-}- 5 H the complement arithmetical, (which for Radivs 
is 
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IT 


Chap. VI. Trigonometry, 93 
is 00) leaving out Rad. or the firſt unit in the ſum, and ſo the work is 
as followeth : | 

sGH 38 deg. 28' 97938317 Secondly, for the baſe B #7, lay 
;:H 56 26 9.9207717 5 HeþRad. =1c GH+- 


:GB 31 13 £#9.7146034 tB H, and ſo the operation 
ftands thus as beneath, 

:GH38 28 9.9000065 The ſum or remainer of B # 
eH 56 26 9.7426520 and F HisFB. 


tBH 23 43 9.6427385 Buthere from F H 74 deg. 50' 
ſubſtraſting B H 23 43 
there remains F B 51 07 
Thirdly, for the fide required F G, having G Band F B ſay « FG 
—+Rad. =5c G B--5c F B, and 1o the operation ſtands thus. 
GB 31 deg. 13' GB 9g.9320746 
FB 51 o7 FB 9.7977775 


FG 57 32 5c FG 9g.7298521 
Which $57, 32, is the ſide F CG required. 

And as in the firſt Example, the perpendicular was let fall from the 
angle at G, ſo it might in this Caſe have been let fall from the angle at- 
F, as in the ſecond triangle, and in this ſecond Example. 

Dat. F H 74d. 5o', H 56d. 26', GH 38 28, required F G 
Firſt, for ” nd. F B ſay, s F B4-Rad.= 5s F Hs H 
Secondly, baſe, B H ſay, 5H Rad. = tc F H-|-t BH, 

ArdB HGH =—BG, 
Thirdly, for the ſide required F G ſay, 5F G4-Rad=5cF B-{-5c BG. 
The operations are as followeth. 
IL FH74d. 50',s F H9.9846033 Il. F HT 50tF H 10.5669196 
Hs6 26 s Hg.g207717 H 56 2656 A 9g.7426520 


FR 53 32 + FB9.g053750. B H6353tBH. 10.3097516- 
H 38 28 


| | BG 2525 
IIL.FB $3 deg. 32! FB © 9.7740459 
5E 25 25 BG 99557090 
22 ©FG  9.7298349- 


FG $57 
Which 37 32' is the fide xequired as before. 
N 2 Third 


4 LOT 24 
Third Example. 
Dat. F G57d. 32), GH 389. 28"; G, or rather.the acute angle 
BGF 729. 24' required. F H. 
The perpendicular may tall from F or H, but here we let. it fall 
from F as in the ſecond triangle. 

Then for the perpendicular F B, fay, F B--Rad=s F G4-:G. 
Secondly, for the baſe B G, ſay, © G-- Rad=rcFG-+rBG 
Thirdly, for the ſide required F H, ſay, 5c F H-|-Rad = 5 BF-+ 


56 BH. 

The operations are as followeth. 
sFG 9g.9261901 vFG 10.19637504 BF g:7740459 
s G 9g.979i798 & G ygu4g803z335 BH 9g.6436504 


_— 


.$8F B 9.9053699 -£BG 9g.67699%g wFH 4176963 


FB 53d. 32 BG 25d.25' F H 74 7) 
GH 38 as min. the fide re- 
BH 63 $3 quired, 


In this, and the other Caſes following, ogy the firftoperation 
Found the Perpendicular, you may uſe it in the ſecond operation as one 
.of the two. things given, which we ſhall not need to exemplifie. 


«v7 


Caſe 4: Two files; and their contained angle given: - to find 
one of the other angles. 


Dat. FS 575d. 32', GH 38d. 28%, G 2079. 36), or S acute 


72 d. 24' required the angle H. 
In this Cafe the perpendicular falls only fromF ( as in the ſecond 


criangſe) and ſo. isoppolite tothe angle given G, and to the angle re- 
quir . AL] 
Firſt, 


Rap. \ —_ moe rs lb If 
Firſt, hob for the perpend. F B, ſay : FBRad=sF GG. 
Secondly , for the baſe BG, ra ic G4 Rad=reF G4+ BG, 
The ſum or remainer of B G and G ,isBH. 

| hex for the angle required H, fay, BH {Rad = =:sF Bj 


tcH 
And accordingly we erder the operations as followeth. 

L. FG 574d. 32's FG 9.9261g01Il. FG 57d. 32'8 FG 10.1963794 

G72 24s Gy.97917998 G@72 24x @ g.480g385 


FBs3; 32: FRB 9.9053699 __ _—_ 9.67 6908s 
+ GH38 2 


B H63 $3 
UL. FB 53 32 te FB 9g.8686g04 
BH 63 53 « BH 9-95 32278 


H 56 26 te H 98219082, which 56 deg. 26 min. is 
the angle required. 
Second Ex 
DatFH 74d. 5o', GH ou . 28, H 564.26, required G, hey 
in the ſecond triangle as beft 
Firſt, for the e prpendiclr FB ſay,sF B-Rad=3:F H4-sH. 
Secondly , & A. - _ 0s BH, ſay, «« H{-Rad=:cFH+ BH, 
Thirdly for the angle ned G, fay, 5BG-þ-Rad=rFB + 
?c 


And accardingly the opetations are as follow. 
L s FH 9.9846037 If, #FH t10.5669196 
s H 9.9207717 | s IM wy.74:6520 
s F B 9.90 3750 : BH  10.z095716 
SoisF B 53 d, 32 BH 63 5 
: — CH 38 29 
8G 25 2g 


1, » #& 9.8696804 
s B& 9g.6326976 
clam ga 


%s @ g.z612900 


% is & 720. 24, or Gobtuſc 197 0, 36 the ge hrwcd, 
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Cale 5. Two angles, and the ſide between them given: to 
find the third angle. 


Dat H.'56d. 26', G 107d. 36', GH 38d. 28', required the angleF. 

In this caſe the perpendicular may fall from G or H. as kere from G. 
Firſtthen, for rf _—_ GB, ſay ;G B-+Rad = 5G H--5H. 
Secondly, for the angles at 

the ab BGH and B G Fofay GH Rad = 1c H-]-r6 BGH, 

The ſum or the remainer of G and BGH,is BGF. 
Thirdly,for the angle required F,fay & F-Rad=s BGF-+ xc BG. 
The operations are as followeth. 


B. 
WP MY: G&.K 

© B HF 
| H F H 


I's GH 38d. 28” 9.793831797 Il. + Hg6d. 26' 10.1784 r97 
's Hg6 26 9.9207717 5 GH'38 28. 9.8937452 


s GB31 13 97146034 tcBGH4o 17 10.0718649 
. from G 107 36 
- leaves BGF67 19 
H. -BGF 67 19 9.9650371 
56 BG 31 13, 9.9320746 
x F 37 55, 9899117 
Which+37 d. 55' is the angle at F required. | 
Caſe 6. Two angles, and the fide between them given : to 
find one of the other ſides, 


Dat.GH 38d.28', H 56d. 26', G 107 0, 36!, required F G. 
Let fall the perpendicular from G as in the firſt triangle; for ſo it 
falls from the end of the ſide given G H, oppofſte to-its adjacent an- 
gle given H, and alſo oppoſite to the ſide required F Gzas in this Caſe 
« ought todo. YThen, & OS : | 
: | Firſt, 
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Firſt, for the perpend. G B, ſay 5G B-|- Rad = s H- 5 GH. 
Secondly, for the angle at theperpend. BG H, fay, 5 G H-+ Rad 

—tc H-{-:c BGH, the ſum or remainer of G, and BGH is BGEF, 
Thirdly, for theſide required FG, fay,.s« BGF-|- Rad =t BG*|- 
ic F G: 


The operations are as followeth. | 
Il. sH F56d.26' 9.9207717 Il, £ H 56d.26' 10.1781197 
«GH 38 28 9.7938317 «GH 38 .28 9.8937452 


:GB 31 13 97046034 tecBGH4o 17 10.0718649 
| from G 107 36 
reſts BGF 67 19 
Ill. ro BG 31 13 10.2175136 
5BGF67 19g 9.5861795 


tc FG 57 32 9.8036931 
Which 57 deg. 32/, is the fide required. 


Caſe 7. Two ſides, with an anole op ofite to ove of them vi- 
ven : to find the third ſoae, 2 : 


Dat. FG579. 32', FH 74d. 52q,F GH 1079. 36, or its cor 
plement to 180 degrees 72-4. 24' required G H: here letting fall 
the perpendicular from F, as in the ſecond triangle. . 

Firſt, for the perpendicular F B, fay,sF B--Rad=s FG--sF GB. 

Secondly, for the baſe G B, ſay, 5s FGB + Rad=tc FG-+r BG. 

Thirdly, for the baſe B H, ſay, « F H-|-Rad = 5c F B+ 5c BH. 
The ſum or remainer of B G and BH is GH, the ſide required. 


The operations are theſe. 
I. s FG $5749.32! 9.9261901 IL e FG 57d. 32! 10.1963704 
«SFGB 72 24-9.9791798 ie FGB72 24 9g.4805385 
s FB 53 32 9-9053699 t BG 25 25 96769089 
Ill. Co. ar, 5 F Bg3d. 32! 0.2299541 
6F H74 $9 9.4176963 
i BH63 53 9.6436404 
—BG 25 5 
retGH38 28, which is the fide required, 


7 I—_w_ 
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Second Example. 
In the third triangle : 
_ Dat. GH 38d. 28, F740. 50, G or rather BG H 524. 
24 required F G. 
Firſt for the perpendicular B H, ſay, 5s B H-|- Rad = 5G H-|- 
s BG 
Secondly, for the baſe B G, fay, ic B G H+Rad=tc G H-I-1G B, 
Thirdly, for the baſe B F, ſay, 5c F H-jRad = « B H4- BE, 
And here from B F,ſubſtraRing BG, there remains F G required, 
The opperations. 
Is GH 38d. 28' g.7938317 Il.s GH 38d. 28' 9.900096; 
s BGH 72 24 9g.9791798 3 BGH 72 24 9.485538; 


s\BH36 22 9g.77302Ii5s t B&G 13 30% 9.3806259 
III. Co. ar.56.B H 36d. 22' 0.0940753 
« FH 74 $0 94176963 
027 9.5117716 
307 
32, which is the ſide required. 


Sook I 


+ 
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Caſe $8, Two ſides, with ap angle oppoſite to one of them gi- 
, ven: to find their contained angle, 


Dat. GF 57d. 32, GH 38d. 28', H 56 d. 26', required G. 
Let fall the perpendicular from &G, as in the firſt triangle. 
Firſt, for the perpendicular G B, ſay, s G6 B4-Rad=s G H+s H. 
_ Secondly, for the angle BG H, fay, 55 6 HH Rad = ic 'H+ 
1B GH. 
'Thirdly,fot theangle B G F, ſay, z« B & F+Rid=tBG-+tc GF, 
The fam ox remainer of B Hf and BGF is the angle at G a 


* 
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The operations are as followeth. 

I.:G H 38 d. 28' 9.7938317 ll. Hg56d.26' 10.1781197 

}s H 56 26 9.9207717 i5GH 38 28 9g.8937452 


s:GCB 31 13 9.7146034 tcBGH4o 17 10.0718649 
III. s BG 31 d, 13 9.7824064-- 
tc GF 57 32 9g.8036296 


io BGF 67 1g 9g.y861160 
| BGH 40 17 
G 107 36, which is the angle required. _ 
2 Example, in the third triangle. 

Dat. FH 714d. 50, G H 38d. 28', the acute angle at G 72 d. 
24', required the angle at Z, that is, F HG. 

Firſt, for the perpend. 3 H, ſay, s B H-|Rad=:5B G H--5G H. 

Secondly, for the angle B G A, ſay, x G H ÞRad=ic B G Ho 
ticBHG. 

Thirdly, for the angle BHF, ſay, ss BHF-+Rad=t B H--1c & H. 


The operations follow. 

I. *: BGH 72 9. 24' 9.9791798 \ILr BGH 129. 24:1 10.4996413 
s GH 38 28 9.7938317 5« GH38 28: .9.8937452 
s BH 36 22 97730115 tcBGH 22 03% 10.3923865 

[Hs 8H 36d.22 9.8670937 « | 

tc FH 74 50 94330004 
 BHF._ 78 29* 9.3001741 

—B HG 22 03; ITY 
retGHF 56 . 26, the angle required. 


Caſe 9. Two angles, and 4 fide oppoſite to one of them given: 
#0 fiud the third angle. - I Xt. 


Dat.FG 57d. 32', G acute 72d. 24, H 56d. 26', required F, 
Let fall the perpend. from F, as in the ſecond triangle. 
Firſt, for the perpcnd. F B, ſay, -F B+Rad=s F G-þsFGB, 
Secondly, for the angle B F G, ſay, 5s F G-|-Rad=rc G-|-rc BFG. 
Thirdly, for the angle B FH, ſay, « H+Rad =s56 F B+B FH, 
The ſum or remainer of B FOWESILY is GF H required: 


- Yo6 Crigonometry, ook Il. 
The operations. 
E-sFG $574. 32) 9.9261901 1IL.t -G 7249. 24' 10.4986413 
-;$- @ 72.-24 9g.9791798 FG 57 32 9.7298 197 
SFB 53 32 99053699 tcBFG30 * 35 10.2284610 
HI. Co.ar.s FB 53 4. 32" 0.2259541 
5c H 56 26 9.7426520 
s BFH 68 29. 9.968606 1 
— — z 9 
GFH 37 $4, the angle at F required. 


Fe 7 | Y. ho Ce &..n 
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Caſe 10; Tws anpley, and g fade oppoſite fo 08 of them grven's 
-* fo find the fide between them. | L 


Dat. H 56 d..26', G acute 724. 24', F & 57.. 32', required G H. 
Here the perpendicular muſt fall from F, as if the ſecond triangle, 
Firſt for the perpend. F B, fay, + F Bj Rad = + F G5 G. 
Secondlyrfor the baſe B G, ſay, «© G-|-Rad= rc FG+rB G. 
Thirdly, for the baſe B X, ſay, 5B H--Rad—tr F B-|-tc H. 

The ſum or remainer of BG and B H, 1s G H. 


The . operations 


L:sFG 57d. 32' 9.9261901 Il.tF&57d.32' 10.1963704 
s G 72 24 99791798 «© G72 24 y9g.q4805385 


sF B53 32 9.9053699 tBG25 25 96769039 
HI. :F B53 d. 32” 10.1313196 
tc H5s, 26 98218803 
11 4 BH 64 | 33 gi9932999-- - | 
— BG 2526 (0 KEE 4] 
.'"GH38 28, the ſide 'xequired, And 
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And this may ſuffice touching theſe eight Caſes of an oblique ſphe-. 
rical triangle, there remain two other Caſes, namely, when the three 
ſidesare given to find an angle, or the three anglestofind aſide. . The 
firſt of which is of frequent uſe, and therefore ( though in the former 
Editions of this Book ) we have ſhewed the reſolution thereof three 
ſeveral wayes, as may appear in the C hapter following) yet [ conceive 
it will not be ſuperfluous, to give here an Example or two more in that 
third way of application ; which as it is eaſily wrought arithmetically, 
ſo it is the apteſt for inſtrumental operations, whether you uſe Mr. 
Gunter's Logarithmical Ruler, or Mr. Wingates, or any-other right 
lined, or other circular, or ſerpentine projection of the Logarithms, 
or the Seftor, Oc. 


Caſe 11. Three ſides of an. oblique triangle given: to find 


an angle, 


The Rule and ground for the folution-of this Problem, is ſhewed 
in the Chaprer- following,.tkerefore we come to Examples. 


The firſ# Example may be this, 


Let there be given the latitude of the place, er Poles elevation 51 
d. 32'm. the Suns altitude 32 d. 28 m. the Suns declination northerly 
15 d. 10 m. and let there be required the Suns azimuth. 

In this. triangle F G H,, let Grepreſent 
the-Zenith, H the North-pole, F the Sun, 
then the complement of the Poles elevya- 
tion, is GH 38d, 28 
the com, of the ſunsaltirude GF 57 32 
the com, of the ſuns declin. F H74 50 »5 
or the ſuns diſtance from the North-pole, E 

Then is the'angle F G H the Suns azi- | 
muth from the North, or F'G B the Suns 
azimuth from the South, either of which is the angle required, and 
therefore oppoſite thereto I let fall the perpendicular F B, and make 
B I equal to BG, ordering the work as followeth. 


Q 2 , Poles 
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Poles elev. 51 32 whofe com. GH 38d. 23'. 199. 14't6 10.45 73123 


> + 
Suns altitu. 32 28 whoſe com. FG 57 32.8 28 46 
Suns decli. 15 10 whoſe com. FH74 50 37 25 


the ſum of half the ſides, 66 11 t 10.3551676 
the difference of half the ſides 03 39t 9g.1822106. 
Gives the half of the alternate baſe - HI 44 39 9-994690F. 
from which take half the true baſe 7 GH 19 14 
there remains BG 25 25 Wo 
Thus in the right angled triangle B G F, having foand the baſe 
BG, and the hypothenuſal F G, being before at firſt given, we may 
find the angle at G, ſaying, 


56.G-+Rad = rt BG++tcF G,thatis, * BG 25d. 25" 9.6768686 
icFG 57 _ 32: | 
& CC 723 24 


And thus we have found the acute angle at G,namely,B G F, tobe-- 
2: deg. 24 m. which is the Suns azimuth from the South, which'was 


required. 


B. 
F B HF H 5 


The Second Example. | 
Let there be giver: as before, the latitude 51 d. 32 m. the Suns 
altitude -32 d. 28 m. the Suns declination northerly 15 d. 10 'm. 
And let therebe required the hour from noon, or angle at #. 
We order the operation. as followeth. 


Chap, VI. Trigonometry. " ao 
Latitude 514. 32/whoſe com. is GH 38 d.28'- 19d. 14/tc10.4573123. 


- 
Sunsaltit. 32 28 whoſe com. is FG 57 32 Z28 46 
Suns decl. 15: 1owhoſe com. is F 74 5o 37 25 


the ſum of half the ſides 66 11 # 10.3551676 
the difference of half the ſide o8 39 t 9.1822106- 


gives the half of the alternate baſe 3 7 44 39 * 9.99469o05 
to which adding half the true baſe 4 GH 19 14 


the ſum is the baſe BH 63 53 - 
Thus in the right angled triangle BG F, having the baſe B H'63 d. 
5 3.m. and hypothenuſfal F H, being before at firſt given 74 d. 5o'm. 
we may find the angle at #, ſaying, 
«. H4-Rad=t B H--tc F H, that is,t B H'63 53, 10.3095777 
te FHn74 50 9.4330804 


«© Hy6 26 9g.7426551 

And thus have we found the angle of the hour fromnoon #, to be 
56d. 26m. which converted into time, is 3 ho. 45' 44”, before or 
aftetnoon. | 

In like ſort you may find the hour of night by any known ftar,. fox 
the ſame things being given, namely, the katitude. of the -place,. the 
altitude of the ſtar, and its declination,you may find the angle at #, 
as before; and ſo the true hour and minute (if it were the Sun) which 
note. Then from that ſtars right aſcenſion, ſubſtra& the Suns right 
afcenſion, and the remainer converted into time, add to the hour and 
_—_ before noted, that. total is the true hour and minute of the 
night. 

But in gathering the Suns right aſcenſion; yon muſt remember that 
it differs every day about one degree or four minutes of time (as more 
exaRly in the Table appears) and fo you muſt allow proportionably, 
for the time that the Sun is paſt the meridian of the place for which 
your Tables were made : as if it beſix hours paſt it, the right aſcenſi- 
on 15 increaſed about one minute of time; if twelve hours, then 
about twe minutes; if eighteen hours, then about three minutes of 
time, &F. 


CHAP.- 
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CHAP. VII, 


Of" the ſecond Fundamental Axiom, and of the Caſes thereon 
depending: with two other Axioms tothe ſame parpoſe, 


2 Fundamental eA xiom. 
hos a ſpherical triangle, if half the difference of the ſides containing 
an angle, be added to half the fide oppoſite to that angle, and 
likewiſe ſubſtraRted from the ſame, and the ſum and remainer noted : 
Then as the rettangle of the ſines of the containing ſides, is to the 
Square of Radins : 
So is the rettangle of the fines of the foreſaid ſum and remainey to 
the ſquare of the ſme of half the contained angle. 
As in the triangle «4 D E. 

Let D be the contained angle , and let A B be the difference of the 
containing fides AD and E D( fo DBBuw equal to ED) and lt 
AE, that ws, AS, be the ſide oppoſite to the angle at D. Then making 
S K equal to A B, draw the ſubtendents' A K ,and BS; 'and avviding 
the arch A K or BS equally in R, drawn from the .center the fjne HR. 
Then drawing Q X parallel to H Þ, and B L ana GO to ed Hl, 
&C. 

G Q t# the werſed ſine of the angle ADE, as alſo of the arch 
GX. Therefore the arch G X, #s the meaſure of the angle ADE: 
Bur 2 X is 1n the right ſineof the arch G X, therefore Q alſo the 
right ſine of the angle eA D E. 

eAnd ſeeing A S is equal to the oppoſite ſide AE, andS K to AB, 
the difference of the containing ſides, therefore the whole. arch A K, s 
equal ro AE and AB; therefore the half thereof A R, us the ſum of 
the halves of A E and A B, that 1s, of half the oppdſite ſide, and of half 
the difference of the containing ſides, the ſine whereof s AW. Andif 
the difference A B, be tukhen from the fide AE, that is frim AS, the 
remainer is B S, the half whereof s B R, : ſo that if the half of A'Bbe 

ſubſtraited from the half of AE or AS, the remainer is BR. And 
ſeeing G N is equal to A D, G O the ſine of GN, 3s alſo the ſme of AD 
and BC is the ſmeof D E os D B. So that BC and G O are the fines of the 
containing ſides AD and E D,and AW & B R are the ſines of the aforeſaid 
Jum and remainer, and G T the ſine of balf the angle at D. 1 ſay then on 


— Fa 
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As the reitangle of tie ſines of the containing ſides A D and E D, ts 
to the ſquare Radins : 

So is the rectangle of the ſines of the ſum and remain: ARand BR, 
to the ſquare of the ſine of half the angle ADE, namely, to the ſquare 
of the ſine of half the arch G X. 

That is, 
eA'« the rectangle of G O and B C, is tothe ſquare of GH: 
So us the rettangle of AW and B R, to the ſquare of G Y. 
Demonſtr. For as CG H, the ſemidiameter of a great circle, 1s inpro- 
portionto B Che jemidi-ometer of aleſſer + ſo 1s Q H the ſine of a certain 
arch in the oreater, to E C the ſine of the like arch in the :ſs;, and ſo is 
G Q the werſed ſine in the one, to BE the verſed ſine in the other. 
Which is more largely demonſtrated by Pitiſcus, lib. 5. and by others. 
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Therefore s GH 5 in proportion to BC, ſos GQ toBE. 
eAnd a: G H # inproportionto G O, ſo s BE toBL. For the 
triancles GOH and BL E are equiangled. Therefore as the ſquare 
.of G H, « to the reitangle of BCin GO: ſou the reftangle of 
G Q #nBE, to the rettangle of BLin BE. . 

And dividing the two lf rectangles , BE, then as the ſquare of 
GH, #10 BCin GO: pu GUQ r BL. 

Or the Converſe, namely, 

ABCinG OO, « to the ſquare of GH: ſos BL ro GYQ. 

Again, ſeeing that A Ku parallel te BS, and BL to AH: 
therefore the anzle SBL, is equall to the angle H A W: therefore the 
right angled triangles SBL aid H A W, are equiangled. Likewiſe 
ſeeing the right angled triangles Y G H, and Q G NX, have the angle 
Y GH common to them both, therefore they are alſo equiangle. 

Therefore as A W is in proportion to A H Radics: ſo 5s BLto 
BS. AndasG Y u #n proportion to G H Radius: ſo 6GQ toGNX, 
Therefore the reitangle of A W in BS, : equal to that of BL in 
Radins. Alſo the rectangle of G Y in G XN, 4 equal to that of G Q 
 -#n Radius. Therefore as the rettangle of AW in BS, « to the reltan- 
gleof GY in GX, ſo is the rectangle of B L in Radius, to the relt- 
angle of G Q in Radins. 

Ard dividing the two laſt reftangles by Radins, chen as A W in BS, 
wto/GYimGRX: o «BLuGQ. 

But 45 BL is in proportion to G Q: ſo ( as before u proved ) s 

BCinGO, to the ſquare of WH; that 4, to the ſquare of 

Radius : Trerefore , 
Ns BCi: GO, u to the ſquare of Radins : 
ſo vw AWinBS,ro GYmGN. 
But 5 A W inBSs toGY immGRX: ſo s A W in the half of 
BS{ that « BR) toGY-mm the half f GX (thatu GY ) 
therefore as the rettangle of BC in G O, s to the ſquare of GH: 
ſo is the rectangle of A W in B R, to the ſquare of G Y. 

Which was tobe proved. 
Now to apply this Propoſition to artificial fines, 
S--ing ( by the ninth Prop: Chap. 2. of Plain T; riangles ) the 
::11h.n of a reRangle is ou to the Logarithms of the fades 
>: - and{(by the Corollary of the ſame)the Lorgarithm of a ſquare 

- 14.50 the Lorgarithm of his ſide doubled ; therefore by = 


- 
Þ 
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third Prop. of the ſame Chap.) If unto the artificial ſines of the fore- 
ſaid ſum and remainer, be added twice Radius; and fronthat total 
be ſubſtrated the ſines of the containing ſides : half the remainer is 
the ſine of half the contained angle required. Or, (by the 4 Prop. of 
that Chap. ) If inſtead of ſubſtracing;the ſines of the containing ſides, 
we add their ſeveral Complements arithmetical, the total is more than 
the remainer would have been by twice Radius. Therefore leaving 
out twice Radius: if to the ſeveral Complements arithmetical of the 
{ines of the containing ſides, be added the fines of the aforeſaid ſum 
and remainer, half that total is the fine of half the contained angle 
required. 
This ground thus laid, we come to that two Cafſesthereon depending. 
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Caſe tx. The three fides of a Spherical Triangle being piven : 
to find an avgle. 


Take half the difference of the ſides containing the angle required, 
*knd add it to half the fide oppofite to rhat angle; and likewife ſub- 
Ari it from the ſame, nothing the ſum and remamer. 

Then to the complements arithmetical of the artificial fines of the 
containing ſides, add the artificial ſmes of the foreſnid frm and vemainer, 
wad the half of that total is the artificial ſme 'of half the angle re- 
quired, | 

This being before proved, we proceed to Examples. 


And let there be required 


Let there be given ui D 38d. _ 
three ſides of the tri-< E Dgg 00 
angle ADE, namely,C4 E76 oo the angle at D. 
Differ. of A DandE D,56d.32:YA D 38-28, 586. ar. 0.2061683 
E D 95-00, 5s cv. ar. 0.0016558 
psf ” Tr 1 = = ſum 66-16, 5 9.9616244- 
P 52 (rem. 0g-44; 5 ©2280481 
the ſum 1-5, 66 16 | 1 
the remamer, Og 44 1$:3974966 
half D 29-59, ? _ 96987483 


Which doubled is 59 deg. 58', the angle at D requized, 


Vote. We have formerly noted 
that the fine of an arch above 60 
deg. is the fame with the fine of an 
archas much beneath go deg, as in 
this example, the ſine of 95 deg. is 
the ſame with the ſine of 85 deg, 


1 Example in eApplication 


| Let there be given in this Triangle, 
The Poles elevation, compl. AD, 51 d. 32!\Z AD, 38 d. 28' 
The Suns declination, compl. E D, iz 104 = >E D, 74 50 


The Smns height, compl. AE, 32 28{/KyAE, 57 32 


And let there be required the hour from neon D. bh 
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The difference of the ſides A D and E D containing p 36 degr.- 22 


the angle required, 


C—— — 


The half of that difference 1s ; x3 I1 
The half of the oppoſite ſide AE, u 28 46 
The ſum of the half difference, and of the half ſide, is 46 57 
The remainey of the half diff. taken from the half ſide, ts 10 35 


Which thus ordered, we retolve the Problem thus, 
The Poles elevation compl. A D 38 deg. 28” 5 co. ar, 0.206168z 
The Suns declinat. compl. E D 74 59 £5 cv. ar, 00153967 


The afcreſaid ſum, 46 $7 #4 0.8637737 
The afereſaid remainer , 10 35 F 92640274 
| Sum 19.3493661 


28 deg. 13', The half 9.6746830 
The arch anſwering to this ſine 9.6746830, is 28 deg. 13,” which 
doubled, is 56 deg. 26", the angle at D required. 
Which converted into time, is 3 ho. 45' 44”, the hour from noon, 
namely, 14' 16", after eight of the clock in the morning, or 45' 44”, 
after three of the clock in the afternoon. In like ſort, may the hour 
of the night be found by ſome known tar, as we have befote touched 
at the end of the laſt Chapter. 


2 Example. 


Let there be given , 
The Poles elevation, compl., AD 51d. 32:!\ 2 AD 38 4. 28 
The Suns declination, compl. E D IS IO I\I8>ED 74 FO 
The Suzss beight, compl. AE 32 284HKJAE 57 32 
And let there be _ the Suns azimuth from the North «7. 
es 


The difference of the ſides containing the angle re- C . , 

quired, namely the difference of A D ana AE, 3 wells degr. 04 
Half of that difference, is Og 32 
Half of the oppoſite fide E D, us 37 25 
Sum of the half difference , and of the half fide, 's 46 57 
Remainer of the half differ. raken from the half ſide, is 27 $3 


P 2 Which 
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Which thus ordered , we reſolve the Problem thus. 
Poles elevation, compl, AD 38 deg. 28' 5s co. ar 0.2061983 


Suns altitude, compl, AE 57 32 &F co. «rf 0.0733100 
eA foreſaid ſum , 46 57 #9 9.86 37737 
eA foreſaid remainer , 27 © ae. Q.66964-20 

Sum 19.3136940 


33 deg. 45' the half 9.9068470 
The arch anſwering to this ſine 9.9065470, is 57d. 48 m. which 
doubled, is 107 deg. 36 m. the angle at A, which'is the Suns azimuth 
from the North part of the Meridian. 

Otherwiſe the operations in this Problem may be thus ordered. 
Poles eley. No. 51 d. 32'Co. of the Poles elev. AD 38d. 28'S 19d. 14' 
Suns altit. 32 28Co, of the Suns altit. AE57 32<£28 46 


- 


Sams decl, No. 15 10 Compl. thereof E D 74 50-37 25 
difference 9 32 

Jum 46 57 

remainer 27 53 


Hence we reſolve the Problem, as before. 
AD 38 deg. 28' s co. ar. 0.206168; 
AE 57 32 $4 C0,4r, O, 0738099 


ſum 46 57 s 9.56377 37 

Yemarner 27 C2 # 9.c£ 6994.20 

I9. 81 36939 

{ > 28 48 s 9.9068469 
Which doubled, is 107 36, the Suns azimuth from 
( the North 


Again, for the ſouth declination. 
Peles elev. No. 51 d. 32' Co. of the Poles elev. A D 389.2 20S 199. 14/ 
Sans altit, OF 10 Co. of the Suns altit. A E 84 50 B42 25 


Suns decl. Se, 15 10 Suns dr. from zo. pole. ED 107 i. 52 35 


aifferenee 23- bi 
Jum | 75+ 47 
remainer 29 24 


Hence 
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Hence we reſolve the Queſtion thus. 
AD 38 deg. 28 m. s co, ar. 0.206163 
AE 84 5O s C0, Ar, ©0.0017682 
fum 75 46  # 9-9864593 
remaincy 29 24 s 9.5999996+ 
ES 19.8853022 
G1 13 s 9.426511 
Which doubled, is 122 25, the Suns azimuth from 
( the North. 
Note. eAnd after the formof either of theſe Examples, we may by. 
the ſame things given, find the angle of the ſame poſition , 
3 eAs if there were given, the Poles elevation, the Suns declination, 


and the Suxs height: to find the angle of the Suns poſition. 


This eleventh Propoſition is often uſed by Sea-men, elpecially the 
ſecond Example, for finding the azimuth,whereby the variation of the 
Compaſs may be known at Sea, after this manner, 

About the middle of the forenoon, or afternoon, the height of the 
Jnn above the Horizon is to be taken be ſome Inſtrument for that pur-- 
pole, which being noted down, you are at the ſame inſtant{ ſo near as ' 
may be-) to ſet the Sun with your compals ( fitted for that purpoſe, 
the outward circumference of the Fly or Card divided into degrees, 
and the Needle placed under the North and South points of the Card) 
and note down likewife upon what degree of the Compaſs ( reckon- 
ing from the North ) you found the Sun. Then knowing by your 
former obſervations and reckoning, your Latitude,and by your Tables 
for that purpole, the Suns declination, there is given the Poles elevati-- 
on,the Suns declination,and the Suns 
height above the Horizon, where- AM 
by,according to the tecond Example -" 
laſt before going, you may find the - ths, 

Suns true azimuth in degrees and % 
minutes from the North 5 which > 
compared with the degrees before D 
found by the Compals,it both agree, 

the Compals hath no variation ; if there be any difference, that dif- 


ference is the yariation : W hich variation, . whether it be eaſterly or 
- ; weſterly 
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weſterly, niay be known by the Rute before given upon the twelfth 
Cale of the third Chapter of right angled triangles. 

 Asinthe ſecond Example laſt before going. Admit that at the ſame 
inſtant, when I obſerved the height of the Sun in the morning to be 
32 d. 23 m. I ſet the Sun by my compals, and found it to be trom the 
Ealt point towards the South 12 deg. that is, from the North 102 d. 
But the Suns true azimuth from the North found by calculation,is 107 
deg. 36 m. the difference between theſe two is 5 deg. 36 m, which is 
the variation of the Compals. 

But to know whether this variation be Eaſterly or Weſterly, conf 
der that by the Suns true azimuth found by calculation, the Sun ſhould 
have been from the North 107 deg. 36 m. that is, from the Eaſt point 
of the Compals to the Southwards 17 deg. 36 m. Whereas ſetting it 
with my Compaſs, it was from the Eaſt to the Southwaads but 12 bo 
So that the degree whereon the Sun ſhould have been, was more- to- 
ward the right hand,than the degr. whereon it was: therefore I affirm 
the variation to be Eaſterly 5 deg, 36 m. By the ſame Problem, may 
the yariation of a Needle be found on the land. 


Caſe 12, The three angles of a ſpherical Triangle given: to 
find 4 ſide, 


This is performed by the laſt Axiom, the angles being converted 
into ſides, and the fides into angles ( as we have ſhewed Chap. 1 Of 
Spherical Triangles ) taking inſtead of the greateſt angle his comple- 
ment to 180 deg. 

Wherefore having taken inſtead of the greateſt angle his comple- 
ment to 180 deg. and all things elſe remaining as before. 

Take: half the difference of the angles that are adjacent to the fide 
required, and add it to half the angle oppoſite to that ſide; and like- 
wile ſubſtra& itfrom the fame, nothing the ſum and remainer. 

Then to the complements arithmetical of the artificial ſmes of the ad- 
jacent angles, and the artificial ſines of the foreſaid ſum and remainer , 
and the balf of that total us the artificial fine of half the ſide required. 

The like reafon ſeryes for this, as for the laſt Caſe before going. 
We come therefore to Examples. 

Let there be given theQ MA 1070. 36', that is 724. 24'/ Andlet there 
three angles of the __ 56 26 >be required 

angle A D E, namely,CE 37 55Jﬀtheſde ED. 
ifer. 


12D, 4 p of LIONONTTL WY. TL 
Differ. of E and D is, 18d. 31' ) D 56-26 50. ar. 0.079283 


E 37-55 5 co. ar. 0.2114677 © 
4 
The half difference, og 157 ſum 45-27; 8 9.5529314 


The half of er, 4 36 12 rem. 26-50, 5 . 9.6561780 
The ſym 45 27z EE 
The remarmer 26 $562 ſum 197998054 


2-35 half 9.899902 

Which doubled, is 105 deg. 10 min, the _— wrt f 

1$0 deg: is 74 deg. 50 min. which is the ſide required. E D. 
1 Example in application. Let there be given, 

The Suns azimuth, A 107 deg. 36m. or. 72 deg. 24m. A. 
The hour from noon, D in degrees 56 26 -- + 
The anzle of portion, 'E 37 © oe © 

And let there be required the Suns height , being the complement 
of 4 E 


The difference of the adjacent angles A and E, is 34 d. 29 
The half of that difference 1s 17. . '14 
The half of the angle D, oppoſite to the ſide required, is 20 _ 33 
The ſum of the half difference and half angle, 1s 45 277 


The remainer of the half differ. taken from rhe half angle, s 10 58% 
hen for the reſolution of this Problem. 

The Suns azimuth A 72 deg. 24 s Compl. ar. 0.0208202 

The angle of poſition E 27 $55 * Compt. ar. 02114677 


The foreſaid Jum 45 an i." 9-35 293.14 
The foreſard remainer 10. 53; 9.2796227 
| form 19.3648420 

28 46 ©. i. ' half 9.68242 1H 


Which doubled, us $7 deg. 32 m. the fide A EF, the complement 
whereof 32 deg. 28 min. 1s the height of the Sun required. 

And after the form of this example the ſame things being given: 
namely-the Suns azimuth, the hoyr-from Noon, and the 'angle of the 
— being given: we mayfind 2 The Suns declinatzan (as mn 
the former example) 3 Or the Poles elevation. 

Note. «eA1 tthough in the conperſion of angles znto ſides, You may alwayes 
{ 45 45 aforeſaid.) take inftead' of the' greateft angle, bus complememe to 
130 deg. yet you are not ſo to do of nerefſy, for you may take the _ 
ment of one ofthe leſſer angles, to 180 deg. As , ct 
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Let there be given the CA -7 ' 107 d.36' And let there be 
three angles of the tri-{D 460d. 26'or 123 34 © requir'd,asbefore 
angle A D E, namely, / -E 037 55 \the fide E D'. 


Differ. of K and D,us 85 d, 29'NY D 56-26 #5 C0. ar. 0.079228; 
The half difference 42 4o9*f} E355 5 ©0.ar. 0.2114677 
The half of A's 53 48 ſum __ > --9:9971562 
The ſum, ES, 2: ref or 


The remainer , 40 377 


| 19.5074749 
37-25 9-7837374 
Thich doubled, is 74-50, the ſide:E D required, 

He hath another way very little inferiour to the former, for the 
ſolution of the two laſt Caſes, which Mr. Ganter makes uſe of, As if 
Three ſides be given to find an angle. 

Add the three ſides together, noting half that ſum, and from that 
half, ſubſtra& the ſide oppofite to the angle required, and note the re- 
mainer. Then & 

eA's the redtangle of the ſines of the containing ſides , 

#5 to the ſquare of 'Radins , ? 
ſo #s the rettangle of. the fines of the foreſaid ſum and remaixer , 

to the ſquare of a ſine, whoſe arches compl. doubled i the angle ſought. 
By containing ſides, we mean the ſides containing the angle required. 

Therefore. working by artificial fines, 

Add to the complements arithmetical of the fines of the contain- 
ing ſides, the ſines of the foreſaid fum and remainer, half that total is 
the ſine of an arch, whoſe . complement doubled, is the angle ſought. 

Let-the Example be here as before, namely , ( at D. 
AE 579. 32/and let there be requred the angle 


Let there begiven{ 4 D 38 28 5s. Compl. arith. 0.2061683 
CE D 74 +40 5 Compl. armh. C.0153967 

1"0 5O | , | 

The half ſum 8 25V | -.. -9-9986090 
The Yemainer _. $7 xs 48 9:6699420 
19.8901160 

The complement of this fines arch, is 28 deg. 13 m. 8 9.9459580 
Which. doubled, is 56 26 the angle t Dre- 


(quired. 
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If the three angles be given to find aſide, you may conyert the an- 
les into ſides, &c. as before is ſhewed. 
,»?Although cither of theſe two laſt Axioms are very.ſufficient for the 
ſolution of the two laſt Caſes of an oblique ſpherical triangle arith. 
metically; yet neither of them can ſo aptly be applied inftrumentally. 
We will therefore here ſet down the third Axiom, which he hath to 
the ſame purpole. 


| . D A 
The three ſides of a triangle being given, and an angle required, let 
fall a perpendicnlay oppoſite to that angle, the ſide whereon that perpendi- 
cular falls, we call, for — ſake, the baſe, and the other two the 
ſides : thus in every of theſe triangles A E «the baſe, AD add ED 
the ſides : D B the perpendicular , B being placed at the right angle, and 
Bl alwayes made equal to BE: Thus in every of them A E ru the 
true baſe, A 1 i the alternate baſe, whoſe end | is as far from the per- 
pendicular B-one way, as the end of the true baſe E,r is from the perpen= 
dicular the other way. Which things thus conceived, T ſay, | 
eA's the tangent of the true ſemibaſe given , 
is to the tangent of half the ſum of the ſides : 

So 1s the tangent of half the difference of the ſides , 
to the tangent of the alternate ſemibaſe. 

That ts, 

eAs the tangent of the half of A E, 
to the tangent of half the ſum of A D and E D. 

$o 15 the tangent of half the difference of A D and E D. 
to the tangent of the half of Al. ”— 

- The demonſtration whereof, ' you may ſee in his Second Book, of 

rianples. 

Therefore adding the half of the true baſe AE, to the' half of the 
alternate baſe 'A.l 5 the ſum is AB, the baſe of the right angled triangle 
ABD: alſo the differente of the halves of AE and Al, & EB, 
the baſe of the other right angled triangle E BD. = 

Q And 
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eArd thus in eithewof the right angled triangles ABD aud E BD 
We have the baſe and hypothenuſal, whereby «t one other aperation either 
of the angles oppoſite to the perpendicular, namely, the angle at A, or 
that at E, may be found by the 13 Caſe of right angled. triangle, 
T herefore, the three ſides being given, we may find an angle. 


As for example, in the firſt of thele triangles, let there be required 
the angle at A, the three ſides being given, namely, 


AE.74 d. 5o' the half of AE 37 wars Co. ar 


or tc, 19-1163279 


AD 5p" 32 the half of AD 28 46 
ED 38 28 the haifof ED19 14 


The ſum of half the ſides 48 © ©0 5 10.0455626 
The difference of half the ſides Og 32  qg.2251560 
The balf of A I 13 42 9.381046 
f which adding half off AE 37 25 
e ſums AB $t OF 
Secondly, v' 


AB 5+ deg. 07' the tangemt of AB 10.0934397 
AD 57 32 tan. compl. of AD  9.8036296' 


A 57 55 makg, ſine compl. A 9.8970693 

And thus we have found the angle at A tobe 37 deg, 55 min. and 
in like manner we might have found any of the other angles. 

Note. For the: refolution of queſtions of this nature inſtrumen- 
tally, Mr. Gunter ( an ingenious taan'in.contriving. and applying of 
Inſtruments ) makes ule of the right and yerſed fines, and fo reſolves 
them at two operations; aud Jometimes he uſeth the xight {ines anly, . 
but then he hath three operations. Notwithſtanding; they may alſo be 
performed at two operations without verſed fines, ufeing only the tan- 
gents, as we have here ſhewed. oo | 

| Now, as we have before for right angled triangles, ſo we'wilkhere 
for eblique, repreſcnt.in'a Table the aperations utced iv everyCaſe,.by 
the view of which Table you may be'direfed in the xefolution of 205 
objique ſpherical triangle: . % is v4 3s 2h In 


0 


6 


ſe) 


xemplary Table for 


—II>E VB 


to one of them given : to find 
the ſide oppoſite to the other 


[wo angles, and a fide oppoſite] 


Two ſides, with an angle oppo- 
it to one of them given : tofind 


__ 


Caſes of mnOblique 5 cal Triangle. 


— 91») 


Dat. |Req.| The Propertionality. 
A 
E->ED.sE, s AD, s A, 5sE D 
AD 
AD 
A 


br SED, $ A, 5 AD, SE 


olite ſides gi-( The fide be- 
en; to find 


I tween them} 


(Ae. ic At AD, t AB. 
AE\tE,t A, s AB, 5 EB 
0 fom or diff, of 4AB& EB is AE 


the angle oppoſite to the other |jE D'y _ 
Ra.sc At AD,t AB. 
Two ſides with , The third fide anSE _ or rem. of AB and AE is EB] 3 
their contained = 56 AB, cEB,cdD, « E D 
angle given: to{ One of the 0-| 7. )""ERasw At AD, AB. 
find ther angles. . M Nu or rem. A Band AEisE a 
s$EB,s AB,t A,t E. S 
CRa ic AD,tA, rc BD A. 
Two angles and y The third |, © E < tumor rem.BD AandD is BDE| 5 
the ſide between ( angle. A +1BD A,*BDE, 56 A,sc E. 
them given : to ( One of the 7, Ra « AD,t A,ic BD A. 
find other ſides. E 0m or rem.BD A and Dis BDE 
« BDE,*c BDA,t AD, t ED 
Ra. ie 4, t AD,tAB. 
Two ſides with) The 3* fide AD 409 AD,cED, c AB, 5c EP 
one of their op- 4 ſum or differ. AB and EBis 4 
polite angles gi-( Their contai-7. Ra. c AD, t A,tcBD 4. 
yen: tofind Jned angle. D <tc AD, tc ED, «© BDA, «« BDE 
efum ordiff.BD A and BDE is D 
Joy Ra.c AD,t A,tcBD A. © 
wo angles with ) The third AD 0% A,ic E, s BD A5BDE 
ne of their op- angle. 2 , _eClum or diff. BD 4 & BDE is D 


Lon, 


The Equality. 


72 + AE-|-+ dif. AD \c.45 AD tg 
4 


& ED is ſum E(c.a.s ED? 


WTO 


+ 4—4 diff, E( Sum 5F 


hree ſides 
«wh to>an angle. ' ED>D< 1 it — + dof ADCSum 5&7 21! 
nn AE) C&ED is rem. G)Rem.s G)P 
| 2 A+3ULEQY c.a7.5D) , . 
ec angles A —\ - z is 
wen; to>a fide, D>ED Da cs ro I 
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This [aft Table might be propoſed in other terms; as the firſt Caſe 
we might expreſs thus co. ar.s E -|- s A D-{-s A, makes ED, cutti 
off an unite or 1 in the firſt place towards the left hand, which thing 
being before ſufficiently explained, we-ſhall not here need to inſil 
thereon. 

Here I Intended to conclude this work : but becauſe the demon. 
tration of the firſt fundamental Axiom for ſpherical triangles, as it is 
delivered by the Lord of Merchiſton, is very brief, and by” him ap. 
plied to another kind of Logarithms, fo that it may ſeem obſcure, [ 
have thought good here (though ſomthing out of place ) to illuſtrate 
the ſame, ff premiſing certain Lemma's {erving to that purpoſe. 


LEMMA r. 
In 4 right angled ſpherical triangle. 


As the ſine of the baſe, tis in proportion to Radius: ſo # 
the tangent of the perpendicular, to the tangent of the 
angle at the baſe. 


As in this Diagram, 


Let A DB repreſenta 
ſpherical Triangle, right 
angled at B; ſo that AD 
is the ſine of the hypo- 
thenuſal, AB the fine of 
the baſe, and DB is. the 
perpendicular. 


Then is DAB the an- 

_ gle at the baſe, and IH 

the fine, and LM-the tan- 

gent thereof. Allo DF is 

the fine, and KB: the ar- 

gent of the perpendiculat 
D B: *s 


1 oy 


7 


of} 
(NO ai 614)35i1 
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L. fay. then 

eAs AB the ſine of the baſe, 

15-170 rogers to AM Radin: 

ſo ts B K the tangent ef the perpendicular, 

to ML the tangent of the angle at the baſe, 


LEMMA 2. 


In 4-rieht aneled ſpherical Triangle, | 
As the ſine of the hypothenuſal, # in proportion to Radins: 
fo «s the ſine of the perpendicnlar , to the ſine of the angle 
at the baſe, | 
That is, in the foregoing figure , 
eAs AD the ſine of the bypothenuſal, 
is in propertion to A | Radius : 
fo is D F the ſine of the perpendicular, 
to I H the ſine of the angle at the baſe. 
Theſe two Lemma's might-be demonſtrated in this Diagram, but 
becauſe the ſame in effe& areat large demonſtrated by Lanrbergin , 
Pitiſcus,, Snellins , and others , we let that pals. 


LEMMA 3. 


The circular parts of a right angled Triangle, are the ſame with- 
the circularparts of a quadrantal Triangle adjoyning. 


As let A B D be a triangle right angled. 
at B: and let one of the ſides thereof, 
namely,. A B, be extended, till it become 
a quadrant, that'is to .G, and draw an arch” 
from G to,D. Then is G A D a quadran- 
tal. triangle ,- adjoyning to the right an- 
Sled triangle ABD. 1 lay therefore that 
the citcular parts of the quadrantal-.tri- 
angle C A D; are the ſame with the cir- 
cular parts of the right angled triangle 
AB D. for the. circular-parts:of either-of--D< 
them are, as hereappeareth,” {+1 5714 - 
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The five cir-\ ABD, are AB. DB com. BDA. com. 4D, com, JA, 
cular parts of 
.the triangle. CG AD, are com. AG. AGD. GDA. com. AD. com. A. 
Where it is evident, GB and GD being quadrants GDZ is aright 
angle, and DZ is the meaſure of the angle at G: of that the fide 4B 
in the one is equal to compl. AG in the other; and the (ide BD in the 
one, equal to the angle AGD in the other, and compl. BDA in the 
oneis GDA in the other, and.comp/. AD in the one 15 theſame with 
compl. AD in the other ; and laſtly, that compl. A in the one, is the 
ſame with compl. Ain the other, for the complement of the acute 
angle DAB unto a quadrant, is alſo the comp/. of the obtuſe angle 
GAD. LEMMA 4 
If five circles of the Sphere be ſo ordered, that the firſt inter- 
ſeft the ſecond, the ſecond the third, the third the fourth , 
the fourth the fifth, andthe fifth the firſt, at right angles: 
the right angled triangles made by their interſections, F; all 
conſit of the ſame circular parts. 
As in this Scheme , 
& ag - LetG repreſent the Ze- 
- —- . mnithA thenorthpole and 
SN D the Sun being in the 
\ Horizon. So that 1G B 
S, % 15 an arch of the meridian 
t >B of the place. | 
BDF an arch of the 
> &. Horizon. 
nee FEC, arch of thecircle 
L deſcrib'd about the fun. 
H C AH, an arch of the 
| - meridian of the Sun, 
\ HL 1, an arch of the 
Equino&ial. 
Then do theſe five ar- 
CINE 
| The firſt interfeRting the ſecond in B; the ſecond, the thirdin #; 
the third, thefourth in C; the fourth, the fifth in #75, and _ | 
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the firſt in I. and theſe interſe&ions at B, E, C, H, I, are at cight an- 
ples; therefore I ſay the tight angled triangles made by the-interſeCti- 
ons of theſe circles, namely, A BD, D H L, LFE, EGl, and GCA, 
do all confiit of the fame circular parts, for the circular parts mn every 

of them are as here appeareth. 


The fire , ABD, are AB, RD, com. B D A, com: A'D, com: DAB 
circular : H L, are com. HLD, com. LD, com. LDH, , DH, HL 


parts in ELF F, arecom-FL P, LP; FE, - com. FEI, com. 'E L 
the Tri- 


EI G; are IG, com, IGH, com. GE, , com. -GF1, E TI 
angle. 


GCA, are com, GA, com. AGC, GC, CA, com. C A G 
W here you may obterye,. that tothe fide AB in the firſt triangle, is 
equal comp!. H LD in the fecond, or cons ELF tn-the third, or I G 
m the fourth, or. comp/. AG in the fifth. In like ſort, tothe fide DB in 
the firſt trianghe, 3s | compt. L Din the ſecond, the fide LF in the 
third, conpl, IGE mm the fourth, or comp! AGC in the fifth : and\the 
like isto. be feen ia thee reft, taken in fuch order as they are placed. 

To expreſs this more plainly : AB, the Poles elevation in the firſt 
triangle, is the complement of the angle HLD inthe ſecond, or the 
complement of the 'angte E LF in the third, orthe fide 1 G in the 
fourth, or- the! complemens of the hypothenytal G*A-in the fifth; an 
the like is to be underſtood of thereſt., * | 
The ſame nmformity of the circular parts is alſo apparent in quadrartal 

triangles; : 

As in the-fame'$cheme-G from D, D from E, E from/A; A from L, 
and L from G, are diſtant by arches eash equal toa.quradraptf but the 
archesG A,;,AD,DL, LE, and E G, dy AT Here are 
therefore five quadrantat triangles GAD, ADL, DLE, LEG, and 
EGA: whofe circolar partsate, as bere appeareth.  '- --! ' © 
The = arecom' AG, AGD, GDA;com. AD, com. DA G- 


Grcular.: YAD Liars ALB corn, LD, com. ADL, com AD, D AL: 
parts in4D LE, arecom: DLE, com, LD, * EDL, DEL,,com. LE - 


the Tris /L E Gare . GLE, .... LGE,com. E G,.com. LEG, con. L E 
angle: "CFE O'A, arecoth. & G, com. EGA; com. EG," GFA, ' / GAE 
Where you may obferye,that the circular parts in every of then're- 
main the fame uncharigeabte; and not only in theſe ten triangles, but 
in alt others wtich/do arife of the orher interfe&tions of thele ren! ar- 
ches drapn forth to,whiote cirttes : which becaule they are many and 
confafed, wehere'ler thettt paſs, ritis being fifficient for gur purpole. 
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Of the five circular parts in a ſpherical Triangle, right arxgled 
or quaaraital, 

The ſigne of a middle part with Radius ; is equal to the tangents 
of the extreams adjacent, or to the fines complement of the 
oppoſite extreams. 

V V Hat a middle part, andwhat the extreams are, whether ad- 

jacent or oppolite thereto, we have before ſhewed Chap. 2 


of ſpherical Triangles. 
Part 1. Now touching 


- = the firſt part of this Axiom 

Ta ori M4 . in right angled triangles : 

£3 ACS TE / © the middle -part is either 

it} o{ hf? one of the ſides, or one of 

Noll i t >B the oblique angles, os the 
%b hypothenuſal. 


Caſe.'1. Let. the middle 

} t part be a fide 5 as inithe tri- 
angle ABD, let AB be the 
middle part, and D B, and 
compl. A the extreams ad- 
jacent; then I ſay, that the 
ſine of A B with Radius, is 

equal to the tangent of D B, 

with the tangent of the com- 
- | plement of D AB. 

For '( by the firſt Lemma) as the fine of A B, is in-proportion 
to Radius: ſois the tangent of D B, to the tangent of the angleat 4; 
therefore alſo alternately, as ſine A B, to tangent D B: To Radiusto 
tangent A. | SES... I aa arty 
=» Bnt (by the, Corollary of the firſt Theorem of the fourth Chapter 
of Plgin Triangles) Radius is a mean proportional between the tan- 
gent of an arch, and the tangent of the complement of the fame arch; 
ſo that as Radivs, is to tangent A, ſo is tang. compl. £, to, Radius ; 
therefore as s AB, tot DB : ſo is tc A to Radius; therefore.(by the, 
Corollary of 3 Prop. Chap. 2 of Plain Triangles )s. AB + Raging. 
is Equal to? D B-j- tc A, | | 

Caſe 2. 
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Caſe 2. Let the middle part be an angle, asin triangle DH L; 
let compl. # L Dbe the middle part, and Z L and compl. Z D the 
extreams adjacent, then I ſay, that the fine complement of #7 L D, 
with Radius, is equal to the tangent of XL, with the tangent of the 
complement of L D. 

For ( by Lemma 4.) compl. YL D is equal to A B, and compl. 
LDto DB, and H L to compl. D A B, and here before we have 
proved, that s A B -|- Radius, is equal tos D B+ tc A, therefore 
allo 's HL D-+Radivus, is equal to is LD-|-t HL. 

Caſe 3. Let the middle part be the Hypothenuſlal; as in the tri- 
angle GC, let complement A G be the middle part, and complement 
AGC, and complement CAG, the extreams adjacent ; Then alto 1 
ſay, «5 AG-|-Radius, is equal to ic AGC-|-1c CAG. 

For we have before proved, that 5s A B-þ Radius, is equal to: DB 
--tc A, bnt ( by the 4 Lemma ) complement AG, is equal to A B, 
and compl. AGC to DB, and compl. CAG to compl. DAB, therefore 
alſo c AG-|Radius, is equal to ts AGC-}-rc CAG. 


Therefore in a right angled triangle , the ſine of a middle part with 
Radins, ts equal to the tangents of the extreams adjacent. 


I ſay further, that 
Part 2. The ſine of a middle part with Radius , 1s equal tothe ſines 


complement of the oppoſite extreams. < 


For here alſo the middle part is either one of the ſides, or the hypo- 
thenuſal, or one of the oblique angles. | 

Caſe 1. Let the middle part bea ſide, as in the triangle ABD let 
DB be the middle part, and compl. A D, and compl. A the oppoſite 
extreams. Then 1 ſay, that the fine of BD with Radius, is equal to 
the fine of AD with the fine of A. 

For ( by Lemma 2.) as s AD to Radius: ſo + DB to fine A, 
therefore ( by Coroll. 3. Prop. 2. Chap. of plain triangles) s D B 
+ Radius, 1s equal tos AD-|-s A. 

Caſe 2. Let the Hypothenuſal be the middle part, as in the trian- 
gle DHL, let compl. £L D be the'middle part, and D H and HL” 
the oppoſite extreams then I ſay, that «© LD-]-Radius, is equal toc 
DH-\- 5c H L. 

R For 
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For comp, L D is equal to D B, and D FH is equal to compl. 4D 
and H Lto compl. D4'B( by the 4 Lemma ) therefore, &c.' | 

Caſe 3. Let one of the oblique angles, be the middle part. As 
in the triangle E1G let compl. 1G E be the middle part. Then[ 
ſay that «c 1 G E-|- Radius, is equal tos G E1+5cEJ. For compl, 
IGE is equal to DB, and GET is equal to 4 D, and E1 to compl. 
D eA B. 

Therefore in a right angled triangle , The ſimes of a middle part with 
Radims, is equal to the fines compl. of the oppoſite extreams. 

And ſeeing ( by the third Lemma ) the circular parts of a right an- 
Sled triangle, are the ſame with the circular parts of the quadrantal 
triangle adjoining ; therefore, that which is here proved touching 


_ triangle, right angled, or quadrantal, &c. Which was to be 
proved. 

The ſame might alſo have been demonſtrated | 
in this Diagram without the fourth Lemma be- G 
fore going, but becauſe that fourth Lemma is of 
ſingular invention, and of it felf worthy to be 
known, [I have choſen rather to follow herein the 
invention of the noble Author and Inventer of 
this Prop. and of that third and fourth Lemma, 
than otherwiſe, D 


A 


And thus have we ſhewed the reſolution of Plain and Spherical 
triangles, by this late invention of Logarithms , not excluding the 
wayes formerly ufed by natural fines, tangents, and fecants; but de- 
livering the Ryles in ſuch ſort, as they may be applied to either. What 
hath been largely handled by others I have lightly paſſed over; other 
things I haye more inſiſted upon. In all I have endeavoured fo much 
brevity, as might ſtand with perſpicuity. Now touching the applica 
tion hereof, I doubt not: bat he that is exercifed in the Mathematicks,. 
will beable to apply itdivers wayes, eſpecially to thoſe parts wherein 
he is converſant; yet for their help that are but newly entered, I hope 
to do ſomething in that kind hereafter, as it ſhall pleafe God to give 
opportunity. To whom alone is due all Glory inall things. 
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right angled triangles, is alſs true of quadrantals. Therefore in a 
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AN APPENDIX. 


Touching the application of the Doftrine of the Triangles in 
the three principal kinds of Sayling, 


M* intent was here to have annexed a Treatiſe of Navegatzon , 

and eſpecially of ſuch Points therein as have reference to the 
'Dodrine of Plain and Spherical Triangles : Being the rather thereun- 
to induced, becauſe I had my firſt breeding in Mathematical Studies 
and Practiſesat Sea; whereby I ſtand the more indebted, as to that ex- 
cellent-ert, ſo to the worthy Profeſſors and PraQtiſers thereof. But 
wanting time for the accompliſhing of that according tomy deſire, by 
reaſon of my neceſſary abſence and employment far from home all 
this Summer, I haye here, inſtead thereof, ſhewed the reſolution of 
certain Problems, touching the three principal kinds of Sailing. 


Queſtions of ſailing by the plain or ordinary Sea-Chart, 


Although the ground of the Projection of the grdinary Sea-Chart 
being falſe(as ſuppoſing the Earth and Sea to be a plain and ſuperficies) 
and fo the concluſions thence derived. muſt alſo for the moſt part be 
Erroneous : yet becauſe it is moſt caſte, and much uſed,and the Errors 
in ſmall diftancesnot ſoevident, we will not wholly negleR it. 


Queſt. 1. - Sailsng 100 Leagaes upon the ſixth Rumb ; how much ſhalt I 
alter my Parallel or Latuude? | | 


Note, The angle that.any point of the.Compaſs makes with the 
Meridian , we call the Rumb: but the angle that. it makes with any 
Parallel, we call the completnent of theRumbei. 

And for aſmuch as to every point of the Compaſs there anſwers 11 
deg. 15', therefore the ſixth Rumb from the Meridian namely eve, 
e 1 6 59, 0rw #w/) makesatiangle therewith of 67 deg, 2 whoſe 
_—_ tz feg. :yo',) Bthrangle. of the aineRumbowith cycry 

el. NIvi9 CIT) 
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Now admit I fail from D to A. ene 


xco leagues; I demand the difference of £ 
latitude D B. ; - = 
By the third Caſe of plain triangles. 


A& B 
As Radius , 
to the diſtance run : AD 100 leagues - 2.00000 
{o ſine compl. the Rumb, s A' 22 deg. 30m, 9.53284 


to the difference of Latitude, DZB 38733 leagues 1.58234 
In tike manner you may find the difference of Latitude for 
any diſtance run upon any other point of the Compaſs. 


2 Sailing 1000 leagues upon the ſixth Rumb': how far am 7 departed 
from the Meridian of the place from whic" I came ? 


That is by the ſame things, as before I demand A 3. 
By the third Caſe of plain triangles. 


As Radius, 
to the diſtance run , " AD 100 leagues 2.00000 
ſo is the fine of the Rumb , s D 67 deg. 30m. g.96562 


to the departure from the Mer. AB 92 73+ leagues. | 1.96562 


3 Sailing upon the ſixth Rumb , till I alter my latitude one degree, 1 
bet bp far I have ſailed ? ry "0 


” As-faiting from D to A, e ne, till the difference of latitude DB 
be 20 leagues; Idemand the diſtance run A D. 


| Say by the ſecond Caſe of plain triangles. | 
-* As fitie compl: theRumb, s.4 22 deg. 30 m. co. ar, 0.41716 


to the difference of latit. DB 20 leagues 1.30103 

ſo is Radius, ! +3 6 

to the diſtance run , AD 52 73 leagues 1.71819 
T he like queſtion might be moved by the departure from the 
Meridian giyen. [91 


4 Sailing 


. by the plain Sea-Chavt : ". M27 
4 Sailing upon the ſixth Rumb', till I have altered my latitude one,de- 
gree : how much am I departed from my firſt Meridian ? 
As ſailing from D to A, ene, till the difference of latitude D B 
be 20 leagues; I demand A B, my departure from the Meridian, 


By the firſt Caſe of plain triangles. 


As Radius, 

to the difference of latitude : DB 20 leagdes 1.3010? 
ſo is the tangent of the Rumb, t D 67 deg. 3o' 10.38278 
to the departure from the Merid. AB 48 538 1.68381 


' In like manner by the departure from the Meridian given , 
' you might find the difference of latitude. 


5 Sailing upon ſome Rumb, - between the North and Eaſt 52 4 leagues, . 
and finding that I have altered my latitude one degree: I demand up- 
01 what point I have ſailed ? 


As if I ſail from D to A ( being ſome Rumb between the Eaſtand 
North) 52 * leagues, and then find the differenc of latitude D B, to 
be 20 leagues; I demand the angle A DB. 


Say by the ſixth Caſe, 


As the diſtance run, | D A 525 leag: co. ar. 8.28191 
is to Radius: 

{o is the difference of latitude, DB 20 leag. 1.30103 
to ſine compl. the Rumb, s A. 22 deg. 30m. 9.58294. 


Whoſe complement D 67 deg. 30 m. is the ſixth point from the Me- 
ridian, namely, e ».e. Here we neglett ſome part of a minute( as 
in theſe things not to be regarded ) and ſo in other places. * 


6 Sailing upon ſome Rumb between the North and the Eaſt 52-5 leagues; 
and findong that T have altered my latitude one degree, I would kyow 
my departwre from my firſt Meridian . ; 


By 


Problems of Sailing 
By the ſeventh Caſe. 


To thediſtance run, add the diſtance of latitude, and alſo ſabtra& 
it from the fame, noting the ſum and remainer, Then add together 
the Logarithms of this ſam and remainer, and half the total is the 
Logarithn of the diftance from the firſt meridian. | 
Diſtance run D A, 5 2+ leagues I Summe 72; leagues. 1.85884, 
Differ.of latit D B, 20 leagues 2 Remain 324 leagues. 1.50853 

3.36737 
Departure from the meridian A B, 4873+ leagues. 1.68368 

The ſame may be otherwiſe found by the fame Caſe. | 
And in like fort might the difference of tatitude be found, the departure 

from the mcridian being known. 


The diſtance of the meridian of two places, and the difference of the 
Latitudes of the ſame places being given, to find the Rumb and 
diſtance. 


As let A repreſent the Zizard in the Weſt Part of England, and 
A B the parallel thereof, and let D repreſent St. eMaries Iſland, 
being one of the Azores, D B the meridian thereof. | 

Then is A B, the diſtance of the Lizard 
from the meridian of St. cMaries, which let D 
be 272 leagues; and DB the diſtance of 
their parallels, or difference of their lati- 
tudes 256 leagues. I _—_ the Rumb : - 
namely, the angleat D, and the diſtance in | 
the Rumb A DP. A | B 
Firſt, for the Rumb, ſay by the fourth Caſe. 
As: the difference of Latitude, D B 256 leagues, com. ar. 7.59176 
is in proportion to Radius : 


+28. 


ſo is the diſtance of the meri.. A B 272 leagues, - 2:43457 
to the tangent,of the Rumb, : D 46 deg. 44 m. 10.0263 3 


Whichis the fourth Rumb from the meridian, and 1 deg. 44 . 
more, whick ſhews the courſe from St. Mares, to the Lszandzto be 
North-Eaſt 1 deg. 44 m. caſtecly : or from the Lizard, to St. Mygrie! 
-—-—<_ 1 deg. 44m, weſterly. And thus it ſhould be by theplain 
.Chart. | | 


Secondly 


t— 


m3 yy 


Ly the plain Sea-Chatt 12h" 
Secondly, for the diſtance AD ; ſay by the ſecond Caſe, 

As the-ſine of the Rumb, s D 46 deg. 44' cs. ar. 0.13776 
tothe diſtance of the Meridians AB 272 leagues, 2:43457 
ſo is Radius, tte 
to the diſtance of the places, A D 3733 leagues, 2.57233 

Or otherwiſe , 
As ſine compl. the Rumb, s A 43 d. 16' co. ar, 0.16406 
to the difference of latitudes : DB 256 leagues, 2.40824. 
{o is Radius, . 
to the diſtance of the places, A D 373 leagues, 2.57230 


And ſuch ſhould be the diſtance by the plain Chart. 

8. Sailing away WS Wy, 1 ſee 4 point of Land, which I ſct, and find ts 
bear from me w by n ;, and having ſailed ſix Leagues further, I find 
it bears from me n w by w : I would know how far it us diſtant. 

As let E be a point of Land, : 
which when the ſhip is at A, I D 
ſet and find to beare from me w 
by #, but I hold on my courſe 
from A to Dwsw 18 miles, 
and at D, I ſet the ſame point = —. 
of Land again, and find it to A W 
hear from me » w by w: I demand the diſtance thereof DE, that is, 
how far it was from me in my laft obſervation. 

Firſt, I conſider that between AE the w by n, and A D the wswis 
three points of the Compaſs, that is, 3 3 deg. 45 m. which is the angle 
at A: alſo between E A, the e by s, and ED thee by e, are two 
points, that is, 22 deg. 30 m. 

Therefore by the 8 Caſe of Plain Triangles. 


As fine the angle at the points E 22 deg. 30m. com ar. 0.41716 


ſeen, 
is tothe diſtance run AD 18 miles, 1.25527 
lo fine the angle at- the firſt | 

place of obſervation , J, A 33 deg. 45 m. 9: 14474 
to the diſtance of the point ſeen E D 264 miles, . 1.41717 


Whereby it appears, that the diſtance of the point ſeen from the 
place of your LN obſervation, is 26 miles, and a furlong. In like 
manner, you may find the diſtance thereof from the place of your. firſt 
obſervation A. | 
Admit 
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| eAdmit the courſe fromthe Lizard to St. CMaries be s w," the diſtance 

373% leagnes.' eA certain ſhip bound from the Lizard to St. Mares, 

ſteers away s s w, and afterwards w by s, and ſo -ſometimes upon one 

of theſe points, ſometimes upon the other, till ſhe arrives at St. Maries ; 

now I demand how many leagues ſhe hath ſailed upon one of theſe points, 

and how many upon the other ? | 

Let A be the Lizard, E St. Maries, and ſeeing s s w being from 

s w twopoints, makes an angle therewith of 22 degr. 3o m. whichlet 

be 4; alſo w by «makes with sw an angle of 33 degr. 45 m. which let 

be E; allo s 5 wmakes with w by 5 an angle of 56 degr. 15 m. which let 
be the complement of D to 180 degr, 


Therefore by the 8 Caſe , 


As the ſine of D 56 degr. 15 m. cs. ar. 0.08015 
to the diſtance given AE 373 z leagues 2.57113 
{o is the ſine of E 33 degr. 45 m. 9.744 74 
to AD 248 75 leagues 2.39602 
Which is the diſtance run upon the 5-5 w point. 
eAgam , 
As the fine of D 56 degr. 15 m. co. ar, 0.08015 
to the diſtance given AE 373 * leagues 2.57113 
ſo is the fine of A 22 degr. 30 m. 9.58234 
to the way run ED 179179 2.3412 


Which is the diſtance run upon the w by - point. 
10. eA Merchant-Man being in the latitude of 43 degrees, falls into 
the hands of Pyrats; who, among#t other things, taks away his Sea- 
compaſs : But when he ts gotten clear, he ſails away as direitly as he 


the day before in the latitude 43 degr. and had ſailed thence $ e by 

s 37 ltagues: He deſirous to find theſe Pyrats, the Marchant- Man 

tells him, he left them lying to and fro were they took, him, and he had 

failed ſince at leaſt 64. leagues between the South and Weſt : what 
conſe ſhall the Man of War ſhape to find theſe Pyrats ? 

Let AE be the. parallel of 4F degr. 2 the place where. the ſhips 
meet. Then there:1s given A D 64 leagues, E-D-37 leagues,and the 
angle D E A hve points, or 56 degr. 15 m, Se 

| Wh 


can, and after two dayes meets with a Man of War, who alſo hadbeen * 


1 7 ; Therefate ; 


e plarn Sea-Chare. 13L | 
Therefore by the 9 Caſe of plain triangles. 


Merchant-Man , 
to line the angle given : s 56 d. 15 m. 9.91985 
So is the diſtance run by 

the Man of War, CAD 37 leagues 1.56820 
to line an angle required, s A 28d. 44m 0.68187 


That is ws w 6 d. 14 m. ſoutherly, and ſo hath the Merchant-Man 
failed ; therefore to return to the ſame place, he muſt ſhape his courſe 
ene 6d. 14 m. northerly, 

11 There aretwo Ports lying ne, and s.w one of another, a ſhip ſails. 
from the weſtermoſt of theſe Ports es e, 47 leag. another departing 
from the eaſttrmoſt Port, ſails 66 leag. and then meets wit the for- 
mer, what courſe th. this ſecond ſhip kept, and how far are theſe 
Ports aſunder ? "ML. 

Let the North-eaſt Port be A,the South-weſt E,and the place where 
theſe ſhips meet at D; and foralſmuch as from E to A,the courle is ze, 
and from E to. D Eaſt South-eaſt : therefore the angle at F is 67 deg- 
30m. and theſide ED 47 leagues, and AD 66 leagues. 

Therefore by the g Caſe of plain triangles. 
And ſeeing from Ato E, the 

ASAD 66 leag. co. ar. 8.18046 courſe is South-weſt, and from 

toline E 67 deg. 30 m. 9.96561 Ato D, 414. o0$ m. more Sou- 

lo E D 47 leag. 1.67210 therly; therefore the courſe 

£ ' from Ato D, is South 3 d. 52 

tofine A 41 d. o8 m.< - 9.81817 m. weſterly. 

decondly, for the diſtance of theſe Ports AE, the angle at A, being 
41 d. 08 m. and the angle at EF 67 d, 30 m. the ſum of them both is 
- 08 d. 38 m, which ſubſtradted from 180d. leaves the angle at D 71 

. 22 Mm. | 


T herefore by the $ C aſe of plain triangles 


As fine E 67 degr. 30 min. C0. Ar. ,0,03439 So that the 
to AD 66 leag. 1.81954. diſtance between 
| toſine D 51 degr. 22 min. - 9.97662 the two Ports, 


| = is 67 73- leagues, 
to A E67;32 leag. | 1.830 Hs; by | 
6 T5. | G 
ome 


732 Problems of Sailing 

ſhould have been a diftin&t Caſe in plain Triangles : but becaule the 
fame things are here given asin the 9 Caſe, and the operation manifeft 
by the $8 and g,l thought it not neceſſary to make another Cale of it. 


12 Coafting along towards the Evening, I have ſight of a Cape or Head. 
land, beyond which I deſire to ſteer in the next Moring,;, ut bears from 
ms5 EC, and 5 diſtant by eſtimation 11 leagues; but T ſteer away Somth, 
tell two of the Clock, inthe Morning, about 12 leagues ; and then would 
know how the Cape bears from'me, and how far it 1 off ? « 


As admit at A, I obferve the n 
Cape D to bear from me 55x 11 
teagues ; but I ſteer away South, 
toE 12 leagues. I have'then AD 
11 leagues, AE 12 leagues, the 


—— 


ahgle at A 22 degr. 30 m. E 
Firſt then for the angle at E by the 10 Caſe. 

':As AE+-AD 23 leagues compl. xr. 8.63928 
to AE+AD 0o1 league, | $ rife 
forZ (E+D)t 78 depr. 45 m. 10.701 34 

; to tang, anangleF 12 degr. 20 m. - 9.3 3962 


Which ſubſtracted , 
emma CE 66 degr. 25 Mm. 
- In working this Example, becauſe the angle given A is 22 degr. 30 
therefore the other two ZE and D are 157 d. 30m. (by the, 1\Lemma, 
of the 2 Chapter of Plain Triangles) the half whereof is 78 d. 45', 
wheteby we find an angle at F, 12 d. 22 m. which ſubſtraQted-from 58 
d: 45m. there remains the angle at Z 66 d. 25-m. Wherefore ſecing 
EAisa North line,E D is almoſte ne, namely, e ne 1 d. 5' nottherly, 
Secondly, for the diſtance of the Cape E D by the 8 Caſe. 
As fign the angle found; * + E 66d. 25 m. co. ar. 0.03788 


to the dift. in the evening> AD 11 leagues, 1.04139. 
$0 the ſine of the ang. given, s A 22 degr. 30 9.53284 
' to the dift. in the morning ED 4 ;Sleagues, - 0.66211 


That is aboye 4 keagues and an half diſtance, 


13 eAdmit 


Some may-think it requiſite, that the latter part of this Problem | 


by. the plain Sea-Chart | 133 

43 eAdmit T ſail awy from a certain Port $$ w 5 ledgues, and thence 

again W by S 3Q. leagues; upep what point have I made my way 
ood, and how far am I come from that Port ? . 

% admit I farl from Ato Ds « w 50 leagnes, and from D to E w 
by s 30 leagues, there is required the courſe 4,or E,and diſtance AE. 
From the 55 w to the w by s, atefive points, that is 56 d. 15 m. which is 
the complement of the angle at D, to. 180 degr. So that the angle at 
Dis 123d. 45 m. Wherefore here are m»— the two fides A D and 


ED, and their contained angleat D: Therefore, 
As AD-{-ED 80 leagues C0. ar. 8.09691 
to AD—ED 20 leagues 1.30103 
fori( A-jE)t28 d. os; 9.72810 
to tF ond. 37 m. - . - 0.12606 
Which ſubſtraced 


3 
hone anole 6 A 20 degr. 31m. 
Wherefore ſecing the courſe from A to.D is «5 w, the courſe from 
AtoE is 20d. 31 m. more Weſterly, that is 5 w 2 degr. foutherly; fo 
that I have made my way good 5 w2 degr. ſoutherly. 


Secondly, for the diſtance upon that pacnt. x 
As fine the angle found, +&+ A2odegr. 31 m. co; ar. 045534 
to his oppoſite fide given: ED 30 leagues 1.477 12 
ſo ſine the angle given, + Dg6 degr. 15 m. _ 9.9ig8y 
to his oppoſite ſide requir. AFE 71 4 leagues 1.88241 


Which is the diſtance from that Port, . | 
14 There are two Ports in ane. and the ſawe parallel or latitude , diſtans 
64 leagues; and there is a certain-thand more ſoutherly, diſtant from 
the Faftermoſs of theſe Parts: 477 leagues, and from the Weſiermaſi 
wes 34 leagues * 1 demand 'the courſe from the Eaftermoſs Pore 
. #0 that 7 ec 1691 343 i 
Lev the emaſh Portbe 4Athe - 
Weſtermoſt E, both in one and the 
lame parallel] AE, diftant 64 leag. 
and let the Ifland be. D, diſtant from 
A477 leag;and from:E'g4 leag.there' q{<... " 
is required the courſe:from 4te D;, A. B: 
that is the angle at 4, or the comple- i't 
ment thereof. 
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By the 12 Caſe of plain triangles. 
As the diſtance of the Ports AE 64 leag, co. ar, $.193982 


to the ſum of 4 D and E D81 leag, 1.90848 
lo is the difference of AD andED 1 3 leag. 1.11394 
to a certain line AI 16 7&3 1.21624 
wich added to AF is 80 7535 

the half whereof is AB 407352 

Then by the ſixth Caſe of plain triangles. 

As 4 D 47 leag. comp. arith, 8.32790 
to Radius 

So AB 40 5333 1.60452 
toxc A,s580. 51 m. 9.93242 


That is South.weſt and by Weſt 2d. 36 m. weſterly, which is the 
courle from the Eaſtermoſt Port of the Iſland. 


15 eA ſhip ſails from one Porttoa ſeconds se 76 leag. and from thence 
to 4 third 54 leag. and from that third to the firſt 85 leag. I demand 
the courſe from the ſecond Port to the third, and from the third to the 

wt ? 

This and the like are to be, wrought as the former, which therefore 
we leave to your own pradtice. * 

Some ( as I have underſtood) who do little of themſelves, but 
carp at others, and yet borrow of them, blame me for ſetting down ſg 
many Problems ; but he that knows how tonumber aright the Queſti- 
ons that might be moved, knows that 1 leave untouched a far greater 
nymber-of the fame kind than thoſe.I handle, for I delire not to be te- 
dious at any time. Yet he that learns no more than needs muſt, will 
never beable to learn all that; forwe do not fully underſtand a thing 
till we have throughly view'd it on every fide. Therefore notwith- 
ſtanding ſuch captious perſons, as take effence without juſt. cauſe ;; 1 
ſhall for their ſakes, who well accepted my former labours, add in this 
place. five Problems more (not handled by any'other that 1 know ) 
which being well underftood and conkdered,may be as an intxoduRtion 


to many. ; 
Firſt, 


to 


by the plain Sea-Chart, 435 


Firſt, then it is tobe underſtood, that a ſhip ſailing to windward , 
will (as1 remember) uſually lie within 5 + points of the wind ( if 
it be ſomething more or leſs, it matters not) yet by reaſon of her Lee- 
ward way, ſhe will ſcarce make her way ad within 64 points of the 
wind, ſometimes more, ſometimes leſs, according as the Sea is rougher, 
or ſmoother, and according to the mould of the ſhip, and fail ſhe 
bears: So that in ſailing to a place direly to windward, ſhe ſails uſu- 
ally three or four times the diſtance of that place before ſhe arrive at 
it. But if the place to which ſhe fails be not direftly to windward, 
but within a point,two,three,four,five or ſix-points of the-wind, then 
though ſhe turn to windward, as before, yet ſhe will ſooner arrive at 
the place than before : but how, and in what proportion, for the one, 
and for the other, may appear by theſe enſuing Problems. As, 


16 Let the poſition from A. to B (inthis next figure ) be South 100 miles, 
and the wind at South, and admit the ſhip intending to ſuil from A to B, 
wake her way good within 75 d 31 m. of the wind (which is almoſt 6 
points of the Compaſs )I demand how far ſhe muſt ſail upon one tack, and 
how far upon the ather, before ſhe arrive at B ? 


Then ACbeing the ſhips way, ſo near the wind as ſhe can make her 
way good, the angle BAC is 75 d. 31 m. whereto is equal the angle 
ABC (for ACand BC crols the ſouth line AB alike, or at equal 
angles) the ſumof thele two angles at Aand Bis 151 d. 02', which 
ſubſtrated from 180 d. leaves the angle at C 28'd. 58 m. and thus 
we have the angles of the triangle ABC, and the fide AZ 100 mites : 
Say then , | 


As fine the angle C 28 d, 58 m. compl. arith, 0.31488 
to the fide AB 100 miles 2.00000 
ſo - the angle A 75, 32 9.98597 
to the Gde BC 200 miles fere . 2.30085 


Whereto'is equal the ſide AC (becauſe the angle at Aand Bare 
equal) therefore | ſay, ſhe muſt fail with her Larboord tack aboord 


200 miles (whether at one or many boords) and as much with her 
Star- 


b 136 | Problems of Safting ng - 
Star-boord tack a boord, in all 400 miles to come to B, being from 4 


only 1009 tniles, but direaly to wind-ward: - But, ' 1 
17 Let the poſition from A to Bbe ('as before.) South 1a0 mes, and the 
wind at South ; and admit a ſhip ſailing from A to B (waking ane. or many 
boords ) dath run 300 miles before ſhe s6an reach B, that us 150 with the 
Lar-boord tack, aboord, and 1 50 with the Star-buord tack. abaard, 1 
demand how near to the wind ſhe makes ber way good ? | 
Let fall from C a perpendicular B 
to AB,namely, AD, which divides 
the ſide AB into two equal parts,ſo 
that AD, and DB are each 50 D 
miles, and ACand BC each 150 
miles;. therefore in the right an- A beau 
gled triangle A C D, fay, 


As the ſide AC 150 compl. arith. 7.92391 
to Radius: 

ſo the fide AD 50 ; 1.69897 
to stheangle DCA 19. degr. 23 m. 9.52288 


Whoſe cempl. 72 degr. 32-m. is the angle DAC, ſhewing that 
ſhe makes her way good within 70 degr. 32 0. of the wind. 


18, Let the diſtance from A to.E, in this next Diagram, be ro0 miles 
Sauth-reſt, the wind at South, ang let the ſhip makg her way good 
. within 70-degr. 32, m. of the mind: T. demand the diſtances AC 
and CE, that & the ſhips way by dead reckgning npor the one tack, 


and upon the other. 


Then AB being a. South line ( or 
point upon whick the wind is) the an- 
BeBA Cis 70d. 32 m. from which 
1 bſtraQing BAE 4 points, or 45 d. 
there remains the angle EAC 25 d. 
22 m. Again, the complement of 
70d. 32 m, is 19 d. 28 m. which 
doubledis 38 d. 56m. the an'gle at 
C, and adding theſe two, name y 25 
d. 32 10. and 3 d. 56 m. the Sum 4 


the plain Sea-Chart, Y 


is 64 0. 23 tn. the outward angle at FE. Thus have we the angles of 
the rriansle AEC, and the ſide AE 100 mites. Say then, 


As3 C380. 56' co. ar. 0.20175|AssC 38 d.5&'c. ar. 0.20175 


to AE 100 miles 2.00000|to AE 100 miles 2.00000 
ſos E 64d. 28' 9-95537 \los EAC 25d. 32' 9.63451 
to AC 143 z£ 2.15712|[to EC 68 7+ - 1.83626 


Thus it appeares, that to ſail from to Z, which is Southweſt 100 
miles with the wind at South, and making her way good within 70 d. 
32 m. ofthe wind, ſhe muſt fail with her Larboord tack aboord near 
143 7+ miles, and with her Star-boord tack aboord near 68 ;& miles : 
In all 212 75 miles that is near ww a quarter point weſterly 14.3 7* 
miles, and e 5 e a quarter of a point cafterly 68 ;&miles. 


19 Let the diflance from A to E be 100 miles Southweſt, the wind at 
Sonth : a-fhip ſails from A to C, ſo near the wind 4s ſhe can by 
143 miles, and from C to E 68 5 miles - I demand how near the © 
Tvind The makgs ber way good ? 


Here from AC 143. 6 
ſubftrat EC 68.6 
there reſts EB 75 miles 


Then ſay, 
As the ſide EB +7; miles compl. ar. 8.12494 
to 5 theangle BAE 45 d. oo m. 9.84948 
lo is the ſide AE 10oomiles 2.00000 
to - the angle at B 40d. 32m. _ 9:97442. - 


Whereto is equal the angle BAC, whence I conclude, that ſhe makes 
her way good within 70 degrees, 32 minutes of the wind; ſo that 
the wind being at South, ſhe makes her way good upon the-one tack 
_ wsw#+ p6int weſterly, and upon the other exe 4 point 
eaſterly. 
| have about 22 years paſt, in my Book entituled , The Sea-Mar's 

Prattice,(he&wed (firſt I think of any man, though ſome have touched. 

upon it ſince) the reſolution of about a dozen queſtions bu 

rents , 


4 


(which are many) that might be moved (touching a ſhip failing in a 
\ Current, or out of a Current, by a wind or large ) to our ingenious 
young men at >ea, for theiv exerciſe at their leiſure ; having ellewhere 
opened curſorily the method tor framing {ych Queſtions or Problems, 
in Subjects Mathematical, or otherwiſe. 


Let the diſtance from A to E be (as before) 100 miles | Southweſt, the 
wind at South, and a Current under the Lee-bow ſetting almoſt e 5, 
namely, South e: ſterly 70 d. 32:m. And admit a ſhip which will make 
her way good within 70 d. 32 m. of the wind, ſails cloſe by the wind 

from A towards C three dayes, and then arrives at E : 1 demand how 
fr (he ſails by dead reckoning, and how faſt that Current ſets ? 
Here then the angle BA C is 70 

d. 32 m. from which ſubſtrating B 

BAE 4 points, or 45 d. there re- WM 

mains the angle EA-< 25 d. 32 m. 

Andfeeing the Current fets accor- 

ding to the line CEB,Eaſt South-eaſt 

caſterly,namely,South eaſterly 70d. 

32 m. therefore the angle at B, is 

alſo 70 d. 32 m. to which adding 

BAC, theſumis 141 deg. 04 min. 

which taken from two right angles, or 180 d. leaves the angle 

ACB or ACE 38d. 56 m. to which adding EAC 25 d. 32 m. the fum 

is the outward angle BEA 64 9. 28 m. And thus we have the three 

angles of the triangle AEC, and the fide AE 1co miles, whereby 
we may find 4” the diſtance run by dead reckoning, and CE the dritt 
of the Current, in manner following. 

Ass ACE 38d. 56'co. ar. 20175 'Ass ACE 38d. 56&' co. ar. 20175 

to the fide AE 1comil. 2.c00:0 to the fide AE 100 mil. 2.00000 

ſos BEA 644.25 m. 9.95537 fosE 1C25, 32 9:63451 


to theſide AC 14374 2:15712|to the fide C E 68 ;£ 1.83626 
Which 14 ;* is thecitance run| Which 68 -& miles,is the drift 
by dead reckoning. of the Current in 3 dayes,which 

Again, is almoſt a mile an hour,namely, 

734 of a mile, 'or 95 c 

of a mile hourly. - - 


oak 


Currents, I have added enly this one in this place, leaving the-reſt 


10. Wo, / 1 


Of Saikng by Mercator's Chart, 
And thus much of the plain Chart, which as it hath this commodity 
that it is moſt caſie: ſo it hath ſome diſcommodities intollerable. 
For there be very few places that can therein be expreſſed according 
to their true ſituation and diſtance one from another. Which as 
it is a great impediment in the praftice of Navigation, ſo it hath 
cauſed much confuſion in the Geographical and Hydrographical 
deſcriptions of places, inſomuch as there are ſcarce extant any de- 
{criptions of the World , or the parts thereof, that are not peſtered 
with notorious Errors, the greateit part of them hence ariſing. It 
it is indeed ancient, and till the Sea-Compaſs was known , it was the 
apteſt Chart that could be uſed, becaule till then Men were Coaſters, 
and forthe moſt part returned back the ſame way they went forth. And 
it may till ſerve without any great Error, in {uch places as are near 
the EquinoCtial, alſo in many other places for ſhort Voyages , and 
even for long Voyages, provided that a Man be ſure to retura the 
{ame way that he went, or near the fame. Otherwiſe if he truſt ts 
the plain Chart, he will be moſt groſſely deceived many times in his 
courle a point or two of the Compals, and in his diſtance many 
hundred Miles. Butin this Sea-Chart called E7ſercater's, all or any 
arts of the World may be ſet down, according to their Longitudes, 

titudes, Courſes, and Diſtances, as truly and far more convenient! 
for the Mariners uſe, than upon the Globe it ſelf. So that it will 
truly ſhew the direftion and diftance from place to place, which way' 
{oever a Man goes or returns.  * —__ 
Some Men willſay, thatin divers reckonings by: Mercator's Chatr, 
they have found as little certainty as by the plain Chart : which I de-' 
ny not; but the reaſon is, becauſe there are few or no Charts made 
direftly according to this projeftion. It will be f{aid, yes, there are 
many, and that a Man may have of themiwhenſoever he will beſpeak 
them. I grant, a Man may have thoſe which are ſo called ; but that 
which is ſuch indeed, muſt not only have the Meridians, Parallels, 
and Rumbs drawn according to this projeRion; but the Soa-Coaſts 
muſt be inſerted by the like art and means as they have formerly been 
inſerted into the common Sea-Chart ; otherwiſe, he thatſhall trang- 
fer places out of the common Sea-Chart into CMercaror's, without duc 
knowledge and reſpe& upon what occafion , or for what reaſon 
they were fo placed in the common ——_ he ſhall transfer the 
Errors 


Errors of the one into the other, and that ſometimes with increaſe. 
. Wherefore it requires more than an ordinary ludgment; ts draw a 
. Plot direQtly according to this projedion, for any-place or places; 
and he muſt further know, 6r .be made acquainted with the: reckon- 
ings of Mariners frequenting thote places; and that truly whether 
with allowance, or without; and whether agreing , or difagrein 

with their Plots; and fo comparing one thing with another , ng 
weighing all in the ballance of a good judgment, he ſhall be able to 
do it. The ground of the projection of this kind of Charts was point: 
ed at by Prolomy, many hundred years fince, and according to that 
ground , Mercater did of late years ſet forth an 1iniverſal Map of 
the World, whereupon thele have been called Mereator's Charre. 
But the way how to deſcribe them, was firſt taught by that learned 
Navigator of our times, M. Ed. Wright, in his Book of the Corredtions 
of Errors in Namgation. From-whence alſo the grounds and reaſons 
of theſe enſuing Problems are to be taken : and if we would be as 
grateful to our own Countrymen, as to Strangers, I ſee not, but we 
may aſcribe as much to him in this, as to any other Man. Now that 
which he hath ſhewed to. perform bythe Chart it ſelf, we wilF here 
ſhew to woxk by the dodrine of plain Triangles, . uſing the of his ' 
Table of Latitudes; of which, as M. Gazrer's Table for the divifion 
of the Meridian Line, is an abridgment ; conſiſting of the quotients 
of eyery-faxth number, divided by. 6, and two. figures cut off> fo-this 
which I; here exhibit, andcall a Table of Meridional parts, is/alſo an 
abridgment of that Table of M. Wrights : namely, every ſixth mim- 
ber, cutting off 4 figures.  Se-that this Table. ſhewerk How many 
' pagtgevery-degree, and every tenth part ofa degree. of 'Katitude in! 
this Chart, is from;the Equino&al : namely, of{uch parts as a degree 
of the. EquinoFtia] contains.60 ; he that defires a larger Table, may 
wie M. Wrights extant in his|/Book before mentioned. ; Dll g (6:48 
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A Table of Metidional parts. 
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A Table of Metidional parts. 


Lar. | Aer, Lat. hana; Lat. 
d. m.|parts.jd. m4:arrs.'d. m 
_ _ A. 
18001998 oo[t23g 2400 
061104] 95 1296! | 
124111] [1211302 
131117 x31 305, 
1241123 24 13'l5 
301130 351321 
364136 $6 1526 
_ 1421142] [42133+ 
(45,1149 43 1341 
541155} [541347] 
19901 161 22/00|1 35435 
06/1168 b&'1360 
12/1174 I2[1367 
181181} [131373 
2411 135] [2411380 
391336 
351393 
þ11426 
4811406 


23. 


14192600 


Mer. Lat. | Mer. Lat. | Mer] Lat, [afer. 

parts d. m.'parts d. m.|povs/d. mr 

1484-2700 16 4300:11838;33'00'210. 

c6 1699] j0511 3g] © log> 105 

12/16) 1211902] © [1212114 

13.170 1511$0g! / [18/2121 

241710) j24{1416 24/2123 

3911715] (3911923 302135 

3511724 (36/1530! 36/2143 

42/1731] [42/1937] |42/21509 

48 1738] [4811944 [48/2157 

54 1744] 41951 54 2164 

t55023 01751131 001953 3400/2171 

6 06117583 0611965! 06/2179 

[121765] [1211972] [122136 

18.1772}. 18\:979] |13]2193] 

241773} 12411986} [24/2201 

301735) [30/1993 [30/2208 

36 1792] 136 2000" [362215 

42/1799] [42/2007] j42'2222 

48 1806, . 48,2014 4312230 

$414$13}. [54/2021]-1þ 

0221952 002023560 
a5|1826] 406/203 5]"jo8 
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A Table: of Meridional parts. 
Lat. | Mer} Lat. | Mer. Lat- | Mer. 
d.- m.\parts.d. m.[part'4 MM. parts.f0. 
3500231 390012 54542292782 
Ja6'232 mm. 6. 0612790 
12'2333 1212569 [1212795 
| 13/234 1312568} [18]2806 
24/234% [24/2576 [24/2514 
3251235 30/2534) 1|30]2322 
3612363 26\259 3612830 
42237 42/259) [42[2339 
481227 8/26 57] [48[234-7 
542385] | [4/2515] [5442855] 
3700/23934010/2623 3 00j2363 610 
- l06/240c| j06/2631 o612871] 
1212403] [12]2638] -112|2$80 
18/2415} © [142646] j18]2$88 
242423 24/26 5 24123896 
35]243 39/2562 30/2904] 
361243 36 267 36j2913 
42/24 4.2126 7 42/2921 
492453] [48:26360 [482929 
15452461 54/26 24] 5442938 
;900/2468]41þ0'/2702 44202946147 
— <n—_ | —- — A Saf 
06/2476 062710 0612954 | 
12/2434 122718] |12]2963 
18/2491 118/2726; j1%297 I} 
242499] 1342734, ' 1242979 
2 1 $30/2742) [3 012983 
15/2750, © {302996 
42.2758 42/3005 
© 1412766; [483013 
| 42774 oabor 
278245129j3030}h 


A. Table of Metidional parts, 


Tat. } Mer. Lat. | Mer.| Lat. | Mer. 
. M.parts.\d. m.jparts. d. m.|parts.\d. m.\parts.1d. 
57|o00lq.183 6000/4528;63ÞP014905 
0614194] 10614540 4913 
1211205 45 52 4932 
13]4216 4564] 4945 
24.4227 4566 4959 
394238 4558 4972 
364250 4500 4986 
42/426 1] [4214613 4999 
484272 4625 5013 
54/4233 4637 5026 
531091429 5,01,9946 59,2412150400: 
06/4.305 4662 5054 
12143 17! 4674- 2|5067 
1$14000] [1314329 4.637 5081 
24/4010 340 4699 509 Fl 
304021 352 14712] -|30j5 109 
364031 363 4725 
42/4042 375 4737 
4844053 4-750 
[544963 | [544763 
6 004974|59,0014409 62,9947 75,0510 
| 1064085 4788 
1214096 4801 
1814106 48 14. 
24/4116 4827 
2304123| - 4.840 
4-36/4139]: 80]. }36j4$53 
|. [424150 214866 {| 
484.161 4379 
544172 54/4892) 
004180 


A Table of Meridional parts. 


——— 


Lat. | Mer.| Lat. Aer Lat. Mer.| Lat. | Mer. | Lat. Mer.” \ 
| m; parts. 1, M.jparts. 1, Mm. parts. jd. In. parts, d. m. parts. 
72 6972þ80c/774481jp0 8742/84/09110141]87po[12521 
ai 9995 0617775] jo6] 8530] j06110199] fo6Þ12633 
701 1217804] [12]-8819]. [12]t10258} [12112759 
7042 [18]-834} [18] 8859 18110318) 18112884, 
7066] [24/7864] [24] 8899] [24110379] [24113015 
089} [3017894] [9 8939] |o[to441] [30113159 
7114 |36|[7924| [36] 8989] [36[10504] [36]13291 
7138] [42/7954] [42] 9021] [42]056g| [42113435 
7162] [48[7985 48] 9063] [48[10634 48113591 
7187] [5413016] [544 9105} [54110701]. [54113752 
72 11j79,0013048}82ſo 514385l0 10770(88{s0| 1 3320 
7236] [06]8079] os} 9192] [o6j10839] l06114097 
7261] [1218111 9236] [1210910 14284 
7287] 11818148 g280] [18]10983 
7312] [2448176 9325}  [24{1 1057 
7338 3018209] |z<| 9371] [z0Þt1133 
7364) [36]242 9417] j36[11210 
7390] - |42]8275 9464| [42111290 
7418! [4818309 9512] [4811371 
7442 (548343 9560] [54111454 
©7469 39008377]83Þpo| 9609]86P0]11 539] 
74951 [0615412 9659] [06[11626 
7522) [121447 9709] [12j11716| 
7550] [198483 9760] [1g|1 1808 
7577 2415518 9812] [24[11902 
7605 [30Þ555 9865] [30[11999 
7633] [36%591 9918] 136[12099 
7661] 14213628 9973] [42112202 
768g} 14818666] [4810029] [48112308 
7717] [54/5703 Loo84 [5411240 
74218 8 


The uſe of this Table ſhall part! 
and may firſt be illuſtrated thus. 


Probl. 1. To find by this T able, what CMeridional parts are contained 
in any difference of Latitude. 
Take the Meridional parts anſwering to each Latitude, ſubſtratt the 
leſſer from the greater; the remainer is the number of Meridional 
parts, contained in the difference of Latitude propoſed. 


As let the one Latitude be 50 deg. oo' 3475 , : 
The otker 32 23 2038 Merid. parts. 


y appear in the Problems following, 


* The Merid. parts contained .in the? ſe 
difference of Latitude | ed Dona, 


Probl. 2. The Latitudes and 'Difference of - Longitude of two places 
given : to find the Rumb and Diſtance. 


To the intent the application may be the more evident, we will 
give Examples of two places expreſſed in the Chart. 

Asadmit the Latitude of the Lizard to be 5odeg.oo', the Latitude 
of Summers Iſlands, ſometimes called the Bermudas, 32 deg. 25', and 
the difference of Longitude to be 70 deg. oo'; the Summers [| 
being ſo much to the Weſtard of the Lizard: I demand the courſe 
and the diſtance from the one to the other ? 

As inthis right angled triangle A DB, 
D let A repreſent the Lizard, aud AB the 


parallel thereof, D Summers Iſland, and 
D B the Meridian thereof. 
Thea is there given D B the difference 


of Latitude 17 deg. 35”, and AB, the 
A 8 difference of Laos 70 deg. oo'; 
wherebythe angles and hypothenuſal ſhould be found, by the 4 and 2 
caſes of plain triangles. But becauſe in this kind of projeQion, the de- 
grees of Longitude and Latituce are net equal(except in places near 
the EquinoRial) the degreesvf Latitude at every parallel exceeding 
the degrees of Longitude, in ſuch proportion as - Equinodtial Ex- 
ceeds that parallel: therefore theſe differences of Longitude and 
Latitude muit firft be expreſſed by ſome one common meaſure. And 
for that purpole ſerves the foregoing Table, which ſheweth how ma- 


ny 


by Mercator's Chart. 14 : 


ny equal parts are from:the Equinotial to eyery degree of Latitude » 
namely, of ſuch equal parts as a degree of Longitude contains 60. 

- Wherefore multiplying 70 d..oo m. the difference-of Longitute, 
by 60, I have 4200 for the Meridional parts contained in the dit- 
ference of Longitude; alſo ( by the lat Problem) I find the meri- 
dional parts contained in the difference of Latitude-to be 1417; fo 
that DB is 1417 parts, and A B 4200 ſuch parts. %', 

: Therefore by the 4 Caſe of Plain Triangles. 
As the diff. of Latitude in parts, DB 1417 parts. co. a7. 6.3486 3 
is in proportion to Radius : 


So is the diff. of Longit. in.-parts, AB. 4200 parts. 3.62425 
to the tangent 'of the Rumb, +: D 71d. 21m. 10.47 188 


Which theweth the courſe from the Summers Iſland to the Lizard 
tobeene 3d.51m.caſterly; or from the Lizard to the Summers 
Iſlands, ws w 3 d. 51 m. weſterly. | 

Secondly, for the diſtance in the Rumb. 

Reduce the difference of Latitude into Miles (multiplying the de- 

grees by 60, and to the produR adding the minutes.) 

Then by the 2 Caſe of Plain Triangles. 
As fine complement the Rumb, «&s A 48d. 39' co; ar. 0:49514 
to the difference of Latitude: DB 1055 Miles 3-02325 


So is Radius 
to the diſtance _. | AD 3299 Miles 3-51i839 
Which is almoſt 1100 Leagues, and this is the diſtance meatured in 
the Rumb; there is a nearer Cut between theſe two places, whereof 
we ſhall ſpeak hereafter in gran Circle ſailing; but here, whenſoever 
we {peak of the diſtance of two places, we mean their diſtance mea- 
ſured in their-Rumb. . - _ CIS Ee, 
Prob. '3. The Latitudes of two places, and their diſtance given, to find 
1. the Rinub, and difference of Longitude," aff ©: 
Admit I fail from the Lizard, being in the Latitude of 50 degrees, 
upon ſome point to the Weſtward, 3299 Miles; and then find my 
ſelf in the Latitude of 32 d.-25 m. I would know: apon what point 1 
haye made my way good, and how much thave altered my Longitude ? 
The difference of Latitude D B is 15.4. 35m. which reduced in- 
to Miles, is 1055 Miles. | win — 
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As the diſtance failed, A D 3299 miles, co. ar. 6:43r6i 
is in proportion to Radius : 

- ſo is the differ. of latitude, D B 1055 miles, 3.02325 
to ſine compl. the Rumb, +# 4 18 deg. 39' 9.50486 


That is w + w 3 deg. 51 min, weſterly. 
Secondly , for the difference of Longitude, 

Find by the firſt Problem what meridional parts are contained in 
the difference of latitude, which are here 1417, then fay, 

As Radius | 

to the differ. of latitude in parts: 'D B 1417 parts 3.15137 

So is the tangent of the Rumb, r D 71 deg. 21' 10.47188 

to the differ. of longitude in parts, AB 4200 parts 3.62325 

Which parts reduced intodegrees, dividing them by 60, the quo- 
tient is 70 deg. the difference of longitude required. 


Probl. 4. By the Rumb, and latitude of two places given : to find their 
diſtance and difference of longuude. 

Admit I ſail from the Lizard, being in the latitude of 5o d. w 5s w 
3 deg. 5 1 min, weſterly, till I find my ſelf in the latitude of 32 deg. 
25 min. I demand how far I have failed, and how much I have altered 
my longitnde ? 

The Fiſtance is found, as in the latter part of the ſecond Problem, 
thus. The difference of latitude converted into miles, is 1955 miles. 


Say then , | 
- As fine compl. the Rumb, ' 5A 18d. 39' co. @&. 0.49514 
- fothe difference of latitude, DB 1055 miles: 3:02325 
' So is Radins | 7 OG 
to. the diſtance, AD 3299 miles 3-51839 


And ſo much is the diſtance : the difference of longitude may be 
found, as in the latter part of the third Problem, faying, 
As Radivs; to the difference of latitude ip meridional parts : 
ſo is the tangent of the Rumb, to the difference of longitude in 
Minutes. 
Probl. 5. By. the difference of longitude, Rumb, and one latitude : to 
: org latitude w—_ the diſtance. ” 
Admit 1 fail from: the Zizard, being in the latitude of gg deg- 
ww 3 deg. 51 min. weſterly, till I have altered my a 
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ſaying. , 


ACTOCAY #8) is 


4 bd; 4> 
deg. how much haye I laid the Pole, and how far am 1 from the 
Lizard ? '- 

Reduce the difference of Longitude intd minutes, by 60, and fo it 
makes 4200 then ſay, 

As the tangent of the Rumb, #&e D q1d.21'co. ar. 9.32829 

to the differ. of longitnde in parts: AB 4209 parts 3.62325 

So is Radius, 

to the differ. of latitude in parts. DB 1417 3-I5154 

Now the meridional parts anſwering the latitude of $5 d. 09 mn. 
are 3475, from which ——_ 1417 here found, there remains 
2058, againſt which I find in the frſt Column of the Table 32 deg. 
25 min. which is the latitude required of that other place to which 1 
am come ; ſo that the difference ot latitudeis 17 d. 35 m. 

Secondly for the diſtance. 

Having already the Rumb, and difference of latitude , it may be 
found , as in the ſecond and fourth Problems, ſaying , 
As fine compl. the Rumb, s A 189d. 39* co.ar. 0.49514 


to the difference of latitude, DB 1055 miles 3.02325 
So is Radius, _= | 
to the diſtance AD 3299 miles 3.51339 


Probl. 6. By the Rumb, the diſtance , and one latitude given : 10 find 
the other latitude , aud the difference of longitade. © 


Admit I fail wsw3d. g1' +—vags K D 
3299 miles, and then find my ſelf in the 
latitude of 32d. 25 m, Idemand the 
latitude of the place from which I came, | 
and the difference of longitude between A B 
that and this ? 
Firſt , for the difference of latitude. 
As Radius, | 
to the diſtance run : A D- 3299 miles 3.51333 
So ſine compl. the Rumb, s A 18d. 39 mn. 9.59486 
to the differ, of latitude, DB 1055 miles 3-0232 
Which 10g 5 -miles converted into d is 17 deg. 35 the dit- 


ference of latirude required : which added to-32 deg. 25', makes 5o 
deg. ov' the latitude of the fart place. | 


The difference ef longitude is found as before in the third Problem, 
"V2 > O_ 
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As Radius to the difference of Latitude in meridinoal parts : 
So is the tangent of the Rumb, to the differ. of Longit. in minutes, 
And thus the difference of Longitude will be found as in this 

Example to be 70 d. oo'. 

If at any time you deſire to convert this difference of Longitude 
found in any parallel into miles, you may do it after this Example. 

7 Amit there be two places, both in the parallel of 5o deg. which 
differ in Longitued 750 deg. oo! : | demand the diſtance of thele 
two places ? 

Firſt, it is to be underſtood, that the minutes of Longitudein any 
parallel, are in proportion to the diſtance in Miles, as the A:quinovial 
is to that parallel; or as the Semidiameter of the one, is to the 
Semidiameter of the other. That is, 

As Radius is in proportion , 


to fine compl. the Latitude ; 5c 5O deg. co' 9.80807 
Sois the differ. of Longitude, 4200 minutes,. 3.62325 
to the diſtance in that parallel, > 2700 miles,  3:-43132 


Problems of Sailing by a great Circle 


Ces the ſuperficies of the Earth and Sca'is fpherical, therefore 

the moſt abtolute way of Sailing is by the arch of a great Circle , 
drawn, or conceived to be drawn on the ſpherical ſurface of the Sea 
from place to place ; and other wayes are ſo much the better, by how 
much the nearer they approach thereto, or may be thereunto reduced ; 
and for this cauſe, the Sailing according to Mercator's Chart, is to be 
preferred before the Sailing according to the common Sea-Chart, be- 
ing more reducible to the ſpherical tuperficies of the Earth and Sea. 
Neither have I at any time faid otherwiſe, whatſoever forae in Print 
would make me ſay without any affent or knowledge of mine. It will 
be ſaid, that there is ſome more difficulty in Sailing according to Mer- 
cator's Chart, than by the-:common Sea-Chart; and fomewhat more 
difficult Sailing by the arch of a great Circle, than by either of them : 
No doubt, fince fall of Man, there are thorns and briars, or dif- 
ficulties encountring . our beſt endeavors: But truth and exa&nefs, 
though joined with ſome difficulty, is to be preferred' before Error, 
though neyer ſo cafie; alwayes endeayouring to make the way - 
tru 
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truth as eaſie as we can. Therefore we come now briefly, to ſhew 
the way of -Sailing by the arch of a great Circle, by help of the Doct-- 
trine of Spherical Triangles, fora\ſmuch as there is no way diſcovered to 
the World more abſolute. 

In the former Problems of Sailing, whether by the plain Chart, or 
that called Mercators, we have uſed Meridians, Parallels, and Rumbs,. 
as theſides of every Triangle. But here we ule not the Rumbs {o be- 
cauſe they are not Circles, but heliſphcrical lines; nor the Parallels,. 
becauſe they arc not great Circles : whereas the tides of every {phe- 
rical Triangle, mutt be arches of great Circles: But here we ute arches 
of the Mericians, and of the Xquino&tial, and of other great Circles 
drawn, or imagine to be drawn trom one place to anotker, upon the. 
ſpherical fuperficies of the Earth and Sea. Firſt, therefore, 

If two places lie under the eA-quino?tial, their poſition is Eaſt and. 
Weft, and the.degrees of their difference of Longitudes converted 
itno leagues or Miles, is their diſtance in Leagues or Miles. 

If two places be in the ſame Meridian, their poſition is North and- 
South, and the degrees of their difference of Latitude, converted in- 
to Leagues or Miles, is their diſtance. 

And thus far doth this kind of Sailing agree with the two former ; 
the difference 'between this and them, may appear in the Problems _ 
following. 


Prob. 1. Two places being propoſed, the one under the e/£quinottial, the 
ether in any Latitude given : and the difference of the Lon- 
gitude of the ſame plices being alſo kizown : to find, .. 


1. The neareſt diſtance ina great Circle : 
2. The direl poſition of the firſt place from the ſecond : 
3. eAndof the ſecond place from the firſt. 


The angle that the Rumb leading from one placeto another, makes 
with the Meridians, is ſometimes called the poſition of-thoſe.- places : 
But becauſe the archof a great Circle, drawn between two places, is 
the moſt dire& way , and neareſt diſtance from one place to the: 
other : therefore the angles which that arch makes with the Meridians 
of thoſe places we here call the angles of the: diret# poſition of thoſe- 
places one from another. 

Now+ 


12 Problems of Sailing 


Now in the Diagram, let D reprefent 
the part of the entrance of the River of B 
eAmaz ones, which lieth under the Equi- 
noRtial line; DB an arch of the Equi- 
nottial; and let A reprefent the Lizard, F 
lying in the latitude of 5o d. oo m. nor- 
therly, and AB the meridian thereof; and A 
admit their difference of longitude D B 
to be 51 deg. 00 m. C 

Then in this triangle A D B, right angled at B, there is required 
« A D, the neareſt diſtance of theſe places in the arch ofa great Circle, 


the angle BAD, which is the angle of the dire& poſition of the 


eAmazones from the Lizard, and the angle B DA, being the compl. 
of the angle of the dire poſition of the Lizard from the eAmazones, 
1 For the neareſt diſtance A D. Seeing there are given the ſides 
AB and DB: therefore by the firſt fundamental Axiom of ſpherical 
ttiangles. | 
s AD-|- Rad. =sc AB-þ+-5c DB, therefore 5&« AB-|-4cDB 
—Rad. = sc AD, and lo it falls into the 10 Caſe, thus. 
The difference of longindes DB 51d. os 3x DB 9.79887 
The difference of latitude s DAB 50. oo 58 AB 9.80807 


The diſtance u« | AD 66 o8 « AD 9.60694. 

Which 66 d. o8' converted into leagues, is 1322 + leagues, which 
is the neareſt diſtance between theſe two places. 

2 For the direct poſition from the Liz.ard to the eAmazones, namely, 
the angle BA D by the ſame things given. 

s AB+-Rad. =tDB-|-rcBAD,; therefore 5 A B-]- Rad. — 
t DB =tc BAD, that is s A B+ tc DB=tc BAD, abating Radius, 
and thus it falls into the 1 1 Caſe, and is wrought thus. 

The difference of latitude s AB 5od.oo' s AB 9.88425 

T be difference of longitude s DB 51 oo te DB g.go0837 


The angle of poſition is BAD 58 11 tc A 9.79262 

3 For the dired poſition from the «A mazones towards the Lizard , 
namely, the complement of the angle B DA. 

s D B-|-Rad. =: AB -+tc D, therefore 5 D B-|-Rad. — rt 4B 
=7c D, therefore 5 D B-{-tc A B==trc D, ſtill abating Radius, and 
{o it falls into the 11 Cale, and is thus wrought. 


The 


vo T*F of WI _ oo Wo EEE OTTER 


The difference of longitude s DB 519. co 's5 DB 
The difference of latitude s AB '50 oo tC AB 9.92351 
The angle of poſition is compl. BDA 33 o7 tc A 9g. $1431 
If you will have the letters in all Examples to agree with the ex- 

emplary Tables, you myſt mark your right angled triangle two wayes, 

and the oblique ſix wayes, as we haye before ſhewed; ' and it will. nor 
be a miſs to <> lo, eſpecially if you uſe thoſe Tables. But as 1, have 
before ſaid, I would rather with every man to deduce his operations 
from the two fundamental Axioms, and their ConſeRarics,in ſuch forr 
as I have here fhewed in theſe three Examples,for the like is to be con- 
ceived in all others, though it be not expreſſed. Yet | have ſet, down 
thofe Exemplary Tables for all the Caſes in all kinds of triangles, as 
well becauſe ſome others have in part done the like before (though in 

a different manner) as becaule a man may by them readily examine 

the form of his work. | | 


Three parts of this Problem, and ſo the reſt that follow, might . 
have been as well reſolved in the quadrantal. triangle 4D &- where 
G repreſents the North-Pole; the angle at G, the difference of lon- 
gitude, AG the complement of the latitude of the Lizard; A DG 
the angle of dire pofition from the 4mazones to the Lizard, &c: 
As admit this laſt angle 4 D G' were requized: Then forafmuch: as 
there is given the angle G, being the difference of longitude,and AG, 
the complement of the latitude : therefore by the frſ fundamental 
Axiom. SE 24? gel l\ 

s: G + Rad, =:1c AG ti ADS, therefores& -|-r AG = 
tADG, and thus it falls into the 7 Caſe of quadrantal triangles, 
and is wrought, as in this Example. 

The difference of longitude us G'51d. os s G.  g.89050 

The latitudes compl. « AG 50 oo r AG gyg238r 


The angle of poſition « ADG 33 07 \t ADG 9.81431 
The ſame-might have been found in the quadrantal triangle,.,SD'F, 
all which to' handle particularly would be too tedious; therefore it 
ſhall ſaffice hereafter toſhew this application only in rigtit angled tris 
ingles; for by this ene example of Quadrantifs, yoy may: conceive 
And ttrus it appears, that he which would fail the neareſt way from 
[1 the: 


by 4 great Circle, SE | 
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the Amazones to the. Lizard, ſhould at-firſt ſhape his courſe 33:depr, 
07 m: from the Meridian to the'Eaſtward, that is almoſt-g points' of 
the Compaſs,namely, » e by ». Now admit the wind ſhould fa ſerve,that 
he might come a way ze by 7, yct it is to be underſtood, that in this kind 
of Sailing,he is not to continue this courſe-long, but to ſhift it as often as 
occaſion requires,ſtill inclining moreand more to the Eaftwards; which 
how it may be done, we ſhall more expreſſly ſhew hereafter. 


Probl. 2. Two places being propoſed, the one undey the Equinofial, the 
other in ary Latitude given, and the neareſt diſtance in 4 great Circle 
of the ſame places being alſo known , to firid , 

1 Their difference of Longitude , 

2 The dirett poſition from the firſt place to the ſecond, 

3 eAnd from the ſecand place to the firſt. 

Let the places be the ſame as before, and let there be given the Uif. 

ference of Latitude AB 50d. oo m. and their neareſt diſtance A D 

1322 + Leagues, that is 66 d. 08 m. in the archof a great Circle. 


Firſt, then for the difference of Loiigitude D B, by the 12 Caſe of 
right angled Triangles. 


The latitude is AB 50d.00' co.ar. s AB 0.19193 
The neareſt diſtances AD 66 0©8 i AD 9.60704 
The differ. of longtudes DB 51 ©0 «© DB 9.79897 
Secondly, for the dirett poſition from A to-D, by the 13 C ale. 

The latitude is AB 50d. of £t AB 10.07619 
The neareſt diſtance AD 66 o8 ti AD 9.64586 
The poſuion «# BAD58 11 « A 9.72205 
Thirdly , for the direct poſition from D to A, bythe 34 Cafe. 

The neareſt diſtance is AD 66d. o®' cs. ar. 5 AD 0.03882 
The latitude 15 AB 50 00 s AB 9.38425 
The poſition i compl. BDA 33 ©O7 s BDA 9.92307 


In tike ſort, if therewere given the Latitude A B, and the angle of 
dire#pofition BA D: we might find the difference of longitude BD, 
by the firſt Caſe of ſpherical triangles ; the direc poſition B DA, by 
the ſecond Cafe; and the neareſt diſtance A D by:the third Cafe. And 
thus we might proceetl to frame in alt 30 Queſtions touching theſe 2 
places, as we have befre ſhewed in handling right angled ſpherical tri- 
angles; which things I leave to your own practice, deſiring to uſe as 

much brevity as I may. Probl. 


y 4 great Circle, | ys 
Probl. 3. Two places propoſed both in one and the ſame latitude given 
and their difference of longitude betng alſo known : to find 
1 The neareſt diſtance of thoſe two places. 
2 The dirett poſition of the one place from the other. 

Admit there be two places, both in the latitude of 5S degrees co', 
Northerly, and differing in longitude 70 deg. oo'; Idemand their 
neareſt diſtance in the arch of a great Circle, and the dirc polition 
of the one from the other ? | 

In the 7 problem of ſailing by Aderca-. E, 
tors Chart, there was required the diſtance #/ 
of theſe two places meaſured in their paral- / 
el: but here is required their neareſt di- | 
ſtance in the arch of a great Circle. \ 

As in this example E A D, let the two 
places be E and ., and let D be the North 
Pole, then ADand E D aree<cither of them.4o deg. oo' : namely , 
the complement of the latitude, and the angle E DA' is the difference 
of longit. 70 deg. oo'; there is required the neareſt diſtance- E B A: 
and the dire poſition one from the other, DEA or DAF, for 
in this Caſe thoſe two angles are equal. | 

And ſeeing E D isequal to A D, therefore letting fall the perpen- 
dicular D B, the Triangle E DA is divided inte two right angled tri- 
angles EDB and ADB, which are evety wayes equal. Wherefore, 

Firſt for the neareſt diſtance E A; there is given in the right ans 
gled Triangle ADB, the complement of the latitude. AD 40 deg. oo', 
and half the difference of longitude ADB 35 deg. 00'; whereby I 
find A B agreeable to the 8 Caſe thus : 


The compl. of the latitude ts AD 40d. oo s AD 9.80807 
Half the differ. of longitude is ADB 35 oo + ADBg.75859 
Half the diſtance us AB 21 38 + AB 9.56666 
Which doubled is AE 43 16 And this canyer- 


ted into miles, is 2596 miles, the neareſt diſtance of theſe two places 
in the arch of a great Circle, being leſs than their diſtance mealgred 
in their parallel by 104 miles. | 
| Secondly for the direft poſition D A B by the 9 Caſe. 

The compl. of the latitude js AD'4049. oof: « AD 9g-88425 
Half the differ. of longit. is © ADB 35 -- 00 ' + ADB 9.84523 

l poſition 5, ' DAB 61 48 rcDAB 9.72948 
The angle of poſition #s - 4 L Ph 
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- Which ſheweth, that he which would go the neareſt way from 4 


to F, muſt not go Weſt, though both be under one parallel; but he is. 
at firſt to ſhape his courſe from A w » w halt a point northerly ; after. 
wards w » w, and fo by little and little w by »; then Weſt, then w by x, 
afterwards w s w, and laſt w s w £ a point Southerly, 
Prob. 4. Two places propoſed, beth in one and the ſame latitnde riven , 
and their neareſt diſtance being alſo krrown : to find , 

1 Their difference of Longitude. 

2 The dirett poſition of the one place from the other. 

Admit there be two places, as A and E, both in the latitude of 50 
degrees northerly ; and let their neareſt diſtance be ABE 2596 
miles, that is 43 deg. 16': I demand their difference of longitude, 

which is the angle A D E, and the dire& po- 

ſition of the one from the other, namely, the 

angle DAE, or DEA? 

Firſt, For the difference of Lowgitutle , 

D ADE. Sceing that ABE is 43 deg. 16, 
therefore AB is 21 deg. 38': where 

A the 14 Caſe of right angled ſpherical trian- 

gles, I find ADE thus: | 

The compl. of the latit. is AD 49 deg. 00'. co. ar, 4 AD 0.19193 

Half the diftance s AB 21 z8 +AB 9.566613 


Half the differ: of long. ADB 35 00 s ADB 9.75856 
Which doubled is ADE 70 oo, the difference of lon- 
gitude required. | 
Secondly,For the dirett poſition DAE or DAB, by the 13. Cafe. 
The latitude is the compl. of AD 5o deg. oo', rc AD 10.07619 
Half the diſtance 55 AB 21 38. t AB 9.59835. 


The angle of Poſutions DAB 61 48 . 55s DAB 9.67454: 
Probl. 5. Two places propoſed, both in one and the ſame latitude given:; 
and the diſtance of thoſe places in their parallel being alh 
knows : to find , 
1 Their difference of longitude. 
2. Their neareſt diftence in the arch of 4 great Circle. 
3 The &ireit poſotion of the one from the. other, _ 
Adait there be twe places, beth in the latitude of 50 degrees, 
30 migutcs northerly; and let.the diſtance of thele places in _ 


= wm — a—__ —_ — A. 


by a great Circle. T7: 57 
parallel be 2700 miles; there is required their difference of Longi- 
tude , &c. 

We haye noted before, that as the ſemidiameter of a parallel is 
in proportion to the ſemidiameter of the equinoRial : ſo is any num- 
ber of miles in that parallel, to the minutes of longitude, anſwering 
to thoſe miles: and if we ſuppoſe the femidiameter of the equinoQial 
to be Radius, then the ſemidiameter of any parallel is the ſine of that 

arallels diſtance from the Pole, that is the fine of the complement of 
the latitude of that parallel, Therefore , 

eA's ſine complement the latitude, 5c 50 deg. o0', ro. ar. 0.19193 

to Radins + © 

So the diftance in that parallel, 2700 miles, 3.431%6 


to the difference of longitude, 4200 miles, 3.62329 
Which converted into degrees, is 70 deg. 00', the difference of 
longitude required, 

And thus having found the difference of longitude , the neareft 

diſtance, and the dire& poſition may be found as in the third Pro» 
blem befere going, which with ſuch other queſtions as might be mo» 
ved in this Triangle A E D, I leaye to your own praQice. 


Probl. 6. The latitudes of two places being given, together with the# 
difference of longitude : to find, 
1 Their neareſt diſtance in the arch of a great Circle. 
2 The diret$ poſition from the firſt place to the ſecond. 
3 eAnd from the ſecond place to the firſt. 


As inthe Triangle ADE. Let A repreſent 
the North pole, D the Lizard lying in the 
latitude of 5o deg. 00 min. the comple- 
ment whereof is AD 40 deg. 00 min. and 
let E repreſent the Summers Iſlands, lying 
in the latitude of 32 degrees, 25 min. the 
complement whereof is AE 57 degrees, 35 
minutes ; and let their difference of longi- 
tude be 70 deg. oo min. namely , the con- 
tained angle DAE : there is required the 
neareſt diſtance of theſe two places ED, 
and the ſeveral poſitions of the one from the other z namely, the an- 
gles ADE, and AED. $0 that here _ give two ſides AD and 4 

2 wit 
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o_ their contained angle' DAE: and firſt there is required the third 
e E D. 

Wherefore, according to the dire&ions, Chap. 5. of Spherical Tri. 
angles, I let fall a perpendicular from E or D, tor fo it will fall from 
the end of a ſide given, and oppoſite to an angle given, &c. As firſt, 
let it fall from the point ofthe Lizard repretented here'by D, upon 
the meridian of Summers Iſlands A E : and becauſe the angles at 4 
and E are both of one kind, namely, both acute; therefore the perpen- 
dicular falls within the Triangle. | 

Then for the neareſt diſtance required E D, the way hath been for- 
merly to find it at three operations, thus : 
wa. Fer the perpend. D B, by the 8 Caſe of right angled triangles. 

The compl. of latiiude AD « 40d. com. s AD g.80807 

The differ. of longitude DABs 50 co $s A y9.yz2g98 


The perpendicular D Bs 379 10 5s DB g.7$10F 
2.* For the dif. of the perpend. from the pole A B by the 7 Caſe. 

The differ. of longitude DAB « 70d. com. 5s DAB 9.53405 
The compl. of latitude ADs 42 oo #t AD 9gayg2381 


The firſt arch ABs 16 o1 t AB 9.45786 
Which ſubſtrated from AE 57 35, there remains _ 
the ſecond arch EB 4i 34 


3. Having found DB, and E B, we may find E'D by the 10 Caſe,thus, 
The perpendicular DB « 37 d. 10 m. « DB 9.90139 
The ſecond arch EB & 41 34 «EB 9.87401 


The neareſt difflance ED &s 53 24 ED 9.77540 
Which 53 d. 24 m. converted into miles, is 3204 miles, or 1068 
leagues; and this is the neareſt diſtance required in the arch of a 
great Circle. 

Notre. And thus in any oblique ſpherical triangle, when the que- 
ſton is ſuch, that it requires the perpendicular to be let fall, you may 
reſolve it at three operations, by the Cales of a right angled triangle 
only; the manner how, is of it telf ſo manifeſt, that it ſeemed ſuper- 
fluous to handle it particularly. Wherefore, as before in the Caſes 
and Problems of this nature, ſo in thofe which follow, it ſhall ſuffice to 
ſhew their reſolution at two opperations ; which, as it is much readier 
being well underſtood, ſo it is ſomething harder to be underſtood 
than the former. Firſt, 
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Firſt, therefore the complement of the one latitude being A D 40 
d, and of the other AE 574. 35m. and the difference of longitude 
DAE 70d. we may find the geareſt diſtance E D at two operations 
agreeable to the 3 Cafe ofoblique ſpherical triangles; thus , 

The difference of longitude DAB # 70d. od' 5s DAB 9.53405 


The complem. of latitude AD #u 40 cOt 


A D 9.92381 


The firſt arch ABs«s 16 o1 8 AB 9.45756 


Which fubftrated from A E 57 35 
the ſecond arch = B a4 34 


there remains 


eA's ſine compl. the firſt arch, 5« AB 5c 16 d. 01 m. 0.01719 


to ſine compl.the ſecond: 56 EB xc 41 
So the ſine of the latitude, 5c ADs 50 


to ſine compl. the diſtance, 5c EB 5 36 


9.87401 


OO 9.88425 


9.77545 


Therefore the arch E D is 53 deg. 24 m. which is the diſtance of 
theſe two places in the arch of a great Circle; and this converted in- 


to leagues, is 1068 leagues, as before. 


Secondly, by the ſame things given : to find the dirett poſition of the 


one place from the other. 


As firſt, to find the poſition from Summers Jlands, which ſuppoſe 


to be at E, to the Lizardat D.- 


Here according to the ſecond condition of 
letting fall a perpendicular, Chap. 5. I let it 
fall from the Lizard at D, that ſo it may be 
oppoſite, not onely to the angle given -at A, 
but alſo to the angle required at E. And 
then agreeable to the fourth Caſe of oblique 
ſpherical triangles, I firſt find as before A Bto 
be almoſt 16 d. i m.and EB 41 d. 34 m. 
then I ſay, As s AB tos EB, forc Ato tc 
E. Orif you would not work by their com- 
plement : Say, 


eA's ſme the ſecond arch, s EB 41d. 34 
to ſine the firſt arch, s AB 16 01 
So the tang. of the longt. t DAE 750 oo 


to the tang. of direft poſi, t AED48 47 
Whereby it appears, that the angle of poſition from E towards D, 


co. Af, 0.17816 


9.44044 
10.43893 


10.05753 


is 
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is 48 deg. 47', that is, from the North part of the Meridian E.4 4 
Points 3 deg: 47', namely, » e 3 deg. 47' caſterly. 


Thirdly , By the ſame things given, to find the direbt ſition from 
the ſecond place 10 the 6. eAs from the Lizard to Summer; 
Iſlands, | 


Here the work differs not from the former, 
-provided , that you let fall the perpendicular 
lo, as it may be oppoſite to the angles given 
and required, As in this 1riangle, let A be 
the Pole, E:the Lizard, D Summers Iſlands , 
the perpendicular I let fall from D to B, that 
ſo it may be oppolite to the angle given.at 4, 
and to the angle required at-E, Then is. A D 
57 degrees 35', AE 40 deg. 00', DAE 70 
deg. oo', therefore I lay, 


The differ. of longitude DAB « 70 d. oc', 5s DAB g.53405 
The compl. of latitude ADs 57 35 t AD 106.19921 
The firſt arch AB « 28 18 © AB g.73126 
W hich taken from AE 4o- - oo: there remains 
| The ſecond arch EB ir 42, whereby the angle at 
E is thus found. As 5 AB, tos EB: ſorc A, totrcE, orto ſhun the 
complements , 


eAs ſme the ſecond arch, s EB 11 d. 42'. cs, ar, 0.69296 


to ſine the firſt arch : s AB 28 12 967445 
So the tangent of the longit, t A 7o ©0 10.433g5 
to the tang. of direFt poſition #t E $1 o©B 10.80634 


Which is the angle of; the dire& poſition from the. Liz.ard toward 
Summers Iſlands, being from the North part of the Meridian to the 
Weſtwards 7 points of the Compaſs, and almoſt a quarter, that is, 
wby n 2 deg. 23' —_— 

And thus it appears, that he which wonld ſail the neareſt way from 
Summers Iſlands to the Lizard, muſt at firſt ſhape his courſe ne 
Eaſterly, afterwards by degrees z e by e, then e » e, then e by », then 
Eaſt, then Eaſt Southerly , ce. as we ſhall more particulary fhew 
hereafter, and the 'like is to be underſtood of other places. j 

ut 


” 4. [4 FFT M afT77 7 *y - ” 
But here after the firſt part of this Problem warwrought, namely, 
after the diſtance of the two places Z and D was found, the angles of 


poſition from the one to the other, might have been more readily 
found,cither of them at a ſingle operation,as in this following problem. 


Prob. 7. The neareſt diſtance of two places, with their difference of lon- - 
gitude, and one of their lati:udes prven : to fond the direit 
poſitron thereof from the ather, 


As admit a diſtance in a great Circle from the Lizard to Summers 
Iſlands , namely , from E to D, to be as it was before found io 
leagues, or 53 deg. 24'; and let their difference of longituds EA D 
be 70 deg. oo' ; and let the latitude of the Lizard be 50 deg. oo', 
whole complement EA is 40 deg. oo”; there is required the dire& 
rem from Summers Iſlands tothe Lizard, namely the angle ADE. 

hen doth this problem come under the ſecond Cale of oblique ſphe- 
richal Triangles, and is thus relolved. 


EUTILD ama #8 D530. 24', co. ar.. 0.09538 
To ſme their differ. of longit. 5s DAE 70 oo, 9.97 298 


So ſine eompl. the latitude of 


to one place given, AE: 40. OO, 0.80307 


To the ſine of the direFt poſe. 

fa the ren $.- HD E 4546, 9.57643 

Whereas there'is a minute difference between the arch before 
found, and this; it may atife by neglefting fome ſeconds or parts of 
a.minute in the work, which here we regard not. 

In like manner, by the complement of the other latitude given , 
A D, we mightfind the dire&-poſition from the Lizard to Summers 
Wands , namely; the angle AE Do oo 

And thus wo might proceed to frame many other queſtions: in this 
Triangle ro the number of 60; touching the! diſtance,..diflerence of 
longitude, latitudes and angles of poſition of theſe two- places which 
will nptbe hard to;him that underſtandeth what-we heve before deli- - 
vered touch pblique'tpheciedb Triangles: e 78 .b -+- MC [siy7 

And what hath been {aitl” reuching; theſe: 4p : places,, (the fame 
is to be conceived of any other two places differing in their _- 

ES» 
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Northerly, and the other Southerly, yet is the operation little diffe. 
rent, for ſtill the arches of their Meridian intercepted between them 
and the neareſt pole, are two ſides of the triangle, the arch of a great 
Circle intercepted between the two places is the third fide; the an- 
gles contained between that arch and the Meridian of either place, are 
the angles of poſition; and the angle comprehended between their 
two Meridians, is their difference of longitude. Therefore paſſing 
over theſe, we haſte to ſnch things as more neceſſarily concern the 
Factice of ſailing by a great Circle. 


Probl. 8. To find by what longitudes and latitudes the arch of a great 
Circle doth pap. 


' We have ſhewed before how to find the diſtance of two places in 
the arch of a great Circle, as alſo the angles of dire poſition Fein the 
one to the other; here is required the longitudes and latitudes, by 
which that arch of a great Circle doth pals. 

| As in this Triangle,Let Abe Sum 
mers Iſlands, E the Lizard, A E an 
arch of the great Circle paſſing by 
theſe places; it is required to ſhew 
the longitudes & latitudes by which 
this arch A Z doth paſs. 

Here it is requiſite to let fall a per- 
pendicnlar from the pole D, to the 
arch AE (extended if need fo re- 

uire) which let be DB; then firſt to 

d the length of that perpendicular; 
Secondly,the parts of the vertical an- 
gle A 'D Band E'DB, for theſe be- 
ing had,every other queſtion will fall 
in right angled Triangles, and ſo be refolved by the additian of two 
nu mbers only. 

Firſt then for the'perpendicular D B, there ave given the hypothe: 


nuſal AD 57 d. 35', and the-angle of pofitign at: 4 was: before 


found'48 .&; 4$*: therefore bythe$ Caſe, 11 es {04 


tudes and latitudes. - And though the one place ſhould have latitude 
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The complement of latituds AD © 57 d. 3 3 s AD 9.92643 
The angle of poſition A #u 48 48 s A yg.87645 
The perpendicular DB « 29 26 + DB 9.80288 


And this 29 d. 26 min. is the complement of the greateſt latitude, 
by which the great Circle AB E doth paſs, therefore the greateſt 
obliquity or latitude from the Equinoctial of that Circle is 50d. 34. 


Secondly, for the angles ADB and EDB, by the Ninth Cafe. 
The latitnde is the compl. of AD 32 d. 25' « AD 9.72922 
The angle of dirett poſntions A 48 48 t A 10.05778 


The angle at the perpend. s ADB55 31 ti ADB 9.78700 

And ſeeing the whole ADE is 70d, oo', therefore the angle 
E DB is 11 d. 29' So that for the greateſt latitude of this Circle , 
which is B, we have found the difference of longitude from E to EDB 
11 d, 29 m. and fromthe angle ADB 58d. 31 m. | 

Now the difference of longitude from A to E, namely, the angle 
ADE being 70d. oo m. letiit be required to find by what latitudes 
the arch AE doth paſs for every tenth degree of longitude from 
A. As ſuppoſing the point 7, to differ in longitude from A 10 d. I 
would know the latitude of the ſame point 7. 

Here ſeeing we have before found the angle ADB tobe 58d. 
31 m. and the angle ADJ, being by ſuppoſition 10 deg. therefore the 
_ IDB is 48 deg. 31 m. and the perpendicular D B we found 
before to be 39 deg. 26 m. by which we may find the complement 


of the latitude D 7 according to the third Caſe, thus. 
The angle | IDB 48 d. 31' «x IDB g.32112 
The perpendicular DB 39 26 t© DB 10.08492 


The latitude is theco. of DI 38 5i tc DI 9g.g0604 
| Inlike manner ſuppoſing the point O, to diffes in longitude from 
A20deg. oo m. F 30 deg. 2.40 deg. N 5o deg. we ſhall find the 
latitude of the point O to be 43 deg.. 34 m. the latitude of Y” 46 
deg. 54 m. the latitude of 4 49 deg. 04 m. and the latitude of N 
5o deg. 15 m. 25 

Note. For every of thele differences of longitude propoſed, we 
might alfo find the diſtances and angles of poſition ; contrariwiſe,- for 
any difference of latitude given , we might find the difference of lon- 
gitude, the diſtance and angle of pofition : and'for any diſtance given, 
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we might find the difference of longitude and latitude, andthe angle 4 


of polition. All which will be eatily performed by him that is a lit- 
tle exerciſed in ſpherical triangles. 


Probl. g. To find bew far 4 man ſails by the arch of a great Circle, 
and how much he ſhall alter his longitude and latitude , be 


fore he alter his courſe any number of degrees propoſed. 


We found before that the angle of poſition at A was 48 d. 43 m, 
ſhewing, that he which would {ail from Summers Ilaxds, here repre. 
lented by A, to the Lizard at E, the direQeſt and neareſt way, muſt 
at firſt ſhape his courſe from 4 North-caſt 3 d. 48 m. Eaſterly, Yet 
he is not to contifue this courſe, but to incline by degrees more and 
more to the Eaftwards, &c. Now then I demand, how far a man 
fails from Ain the arch ofa great Circle, before he alters his courle 7 


d. 27 m. that is, before he may ſteer away » e& by e, and how much, 


ſhall he firſt alter his longitude aud latitude ? 


Suppole he muſt firſt come to /,before he alter his courſe 7 d. 27 m.. 


then is there repuired the diſtance A 7, and the longitude and lati- 
tude of the point 7. | 

Here it is requiſite , that the perpendicular D B be known, which 
we before found to be 39d. 26m. alſo the parts of the baſe 4 B and 
E B, which we may find by the ſeventh Caſe, thus. 
The angle of poſition given A « 48 d. 48' & A 9.81868 
The complement of latitude ADis 57 35 t AD 10.19720 


The baſe ABs 46 03 t. AB 10,01588, 
Which taken from AE . 53 24. 
there remains LH p07 232 : | 
Theſe things premiſed, we come to reſolve the queſtion. And con- 


fidering that the courſe yu at I, is ne by e, which Rumb makes with © 


the meridian an angle gf 56 d. 15 m. therefore in the triangle D7B, 
the angle at is 56 d. 15 m. and the perpendicular DB is 39 d. 26 m. 
whereby we may find 7 B by the Gxth Caſe, thus. 


The angle of poſition given I 56 d. 15'' tc DIB 9.82489 
The perpendicular us DB 3g. 26 * DB 9.91507 
The baſe s IB 33 - 20 + I B 9.73996 


Which taken from AB 46 ©3 
there remains Al 12 #43 


Which 
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| by a great Circle. 
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Which conyerted into leagues, is 254 + leagnes, and fo far you are 
to ſail from A in the arch of a great Circle, before you- alter your 


courfe 7 deg. 27 min, 


And in like fort you may find it for eyery 


ſingle degree to be ſuch, as by this Table appeareth. 


Angle of Diſt. in 
ian d. & o 


deg.min. 


48—48]00 — 00 
49—48|02—02 


deg.mm 


50—48103—56 
jI—43505—43 
52 —45]07—25 
53 —4®[og — 03 


$4—40]10—3F 
F5— 4Y12—04 
56 —1F[I2—43 


Where you may perceive, that having run from 
A towards E by the arch of a great Circle 2 deg 
2 min. that is 40+ leagues, you alter your courte 
one degree more Eaſterly than you began. When 
you have run 3 deg. 56 min. you alter your courſe 
2 deg. 00 min, &c. as in the Table. 

Now for finding the longitude and latitude of 
any of theſe points, it may be done by help of 
the perpendicular, and angle of poſition given. 
As if there were required the longitude and lati- 
tude of the point 7, there is given in the triangle 
IDB, the angle of poſition at 7, and the perpen- 
dicular D B, even by the 5 Cafe find the 
complement of the latitude D 7, and by the 4 


Cafe the difference of longitude B D 7, the angle B D A being 


before known, 


But notwithſtanding all that hath 
hitherto been faid, it may ſeem hard 
to dire a ſhip, and to keep ſack a 
reckoning as may be agreeable to this 
method of ſailing by a great Circle. 
And indeed,as it is in a manner impoſ- 
ſible, ſo neither is it neceſſary, that a 
ſhip ſhould alwayes perſevere exadtly 
in the arch of a great Circle. It may 
ſuffice,and is almoſt the ſame in effeR, 
if a ſhip be fo directed that ſhe go 
near this arch. Which, how it may be 
done, and that with facility, we come 
now to ſhew in this next Problem. 
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Probl, 10. How 4 man may dirett his conrſes , and keep his reckoning , 
that would Sail near the arch of a great Circle. 


That this may be the more plain, we will briefly repeat ſome things 
before handled, ſerving for this purpole; and firit, ſuppoſe the lati- 
tudes, and the difference of longitude of the two places to be given; 
then may you find their neareſt ciſtance in the arch of a great Circle, 
and the angles of the poſition of the one from the other, as we have; 
ſhewed in the ſixth and ſeventh Problems before going. And thus all 
the parts of the Triangle propoſed are known, namely, the three 
angles and the three ſides. 


Problem) by what longitudes and Tatitudes this arch of a great 
Circle doth paſs, namely, the arch that goes by the two places pro- 
poſed ; and this you may do for every fifth degree of longitude, or for 
every {ingle degree, if youwill take that pains : or if your difference 
of latitude be more than your difference of ongionte, you may do 
it for every fiſth degree of difference of latitude, or for every ſingle 


degree. 
hirdly, upon a Chart or Blank lined with Meridians, Parallels, 
and Rumbs, according to Mercator's Projeftion ; you may prick 
down all the longitudes and latitudes. found as aforeſaid , by which: 
pricks you may draw arches,which ſhall repreſent the arch or the great 
Circle paſſing by the two places propoſed : or if yowonly draw right 
lines from one prick toanother, it may ſuffice. Which arch being thus 
deſcribed on that Chart or Blank , you ſhall cafily ſee thereby what 


arch of a great Circle as you ſhall think convenient. 

It may ſeem impoſible, that this arch of a great Circle, being upon 
the Chart or Blank a curve line, ſhould be a ſhorter paſſage een: 

two places,than the right line drawn on the Chart from the one tothe 
other :- But he that well underſtands the ground and projeQtion of this 

— Chart, will be able of himſelf to reſolve this Paradox ; forafmuch as 
the degrees of latitude by which the arch dothpaſs, are greater than 

the degrees of latitude by which the right line doth paſs : whence it 

is, that the degrees contained in the arch, are fewer than thoſe con- 
tained in the right line ; therefore to proceed. 


Let. 


Secondly, you may find (as we have before ſhewed in the eighth. 


courſes toſhape, and how to keep your reckoving, ſailing ſo near that- 


—=- 


Ys Q=DvHt 15S wth 


by a great Cirtle. 


Let us take for Example the two places before mentioned, namely, 
Summers Ifands, lying in the latitude of 32.4. 25 m. and the Lizard 
in the latitude of 5o d. oo m. and het their difference of lo 


be 70 deg, | 

As in this Diagram, let E repreſent 
Summers Iſlands, D the Lizard, 4 the. 
North-pole : then is AE the comple- 
ment of the latitude of Summers Iſlands 
579. 35 m. A D the complement of the 
latitude of the Lizard 40d. DAE their 
difference of longitude 70 d. 00 m. By 
which things given, we may find their 
neareſt diſtance EF D, as in the ſixth 
Preblem thus. 


To ſine complement DAB -that is, ts fine compl. 
eAdd the tangent of AD - that is, the tangent of 
The ſum vs the tangent of AB that ts, the tangent of 
Which ſubſtratted from 0 A E that ts, from 

There remains E B that ts, 


Then. I fay,. 


eAs fine complement A'B that ts, ſine complement 
ro ſine complement E B that i, ſine complement 
So ſine complemems. AD that us, ſine complement 
to ſine complement ED that #4, the ſine of 
Therefore the arch ED s 


Which is the diſtance of the Liz.ard from Summers Iflands\, in the 


arch of a great Circle, namely, 1068 leagues. 


This done, we may find their oppoſitions one from another, namely, 


the a_ at E and D, by the ſeventh Problem, faying , 


As ſine ED 53 d. 35 m. to fine DAE. 70 d. oo m. 


So- fine. A E- 57 d. 24 m. tome ADE $1 d. o8 m. the di- 


re& poſition from the Lizard to Summers Iſlands, Allo, 


ngitude 


167” . 


On 
34 - 
OS 
36 
24 


As 
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As fine E D'53 deg. 24 min. to fine DAE 70 deg. 00 min. 

-So fine A D 40 deg, co min. to fine AE-D 48 deg. 48 ſeconds, the 
direct poſition from Summers 1lands to the Lizard. And thus are all 
the ſides and angles of this triangle diſcovered. 

Secondly , by the 8 Problem, I find by what loagitudes and lati. 
tudes this arch FD muſt paſs; for which the former perpendicular 
D B is not apt, therefore in the foregoing triangle, page. 165. Let 4 
repreſent Summers Iſlands, E the Lizard, D the North-Pole, 
and let a perpendicular fall from the pole D, which let be D B : and 
drawcertain other meridians, as DI, DO, D Y, &c. And ſopro- 

ceed in all points, as in the 8 Problem, to find the length. of this 

perpendicular, and the angles at the perpendicular A DB and 'E DB: 
and laſtly, for every ſeveral longitude from 4, find the latitude 
\"Longi —| anſ{werable. Thus ſuppoſing the point 7 to differ 
from £4 Latit.| in longitude from the point A, 5 degrees, that is, 
p | —] ſuppoſing the angle A DT to be 5 degrees, we ſhall 
\deg.min.\deg.min.| find the latitude of that point 7 to be 35 degrees, 
52 min. or ſyppoſing that angle AD 7 to be 10 
degrees, we ſhall fmd the latitude of that point 7 
to be 38 degr. 51 min. and fo of the reſt, as by 
this TI able appears. h | 

Thirdly, 1 draw a blank according to Mercater”s 

projedtion(which may be done either by Mr.Wrights 
25 own Tables,as he hath ſhewed in his Book of the 
30 Correftion of Errors in Navigation, Chap. 5. or by the 
35 abridgment thereof, which | have before placed , 
40 _ andcalla Table of meridional parts) fo as there may 
45 a meridian be drawn by every fifth degree of longt- 
5O tude. In which blank, I fet down Summers Iſlands, 
55 and the Lizard, according to their latitudes , and 
60 difference of longitude before given., and in the 
meridian , that is 5 degrees'to the Eaftwards of 
55. Summers Iſlands, | makea prick or mark at 35-deg, 
+ _I0 00. 52 min. of latitude; likewiſe inthe meridian that 
is 10 deg.'to the Eaftwards of Summers Iſlands, I make amark at 
33 degrees, 5.1 minutes of latitude; and'ſo I procerd with-al thereſt, 
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as by this Table 1 am dire&ed, - Then by theſe pricks or -marks 
thus made. on the. Blank , I draw the arches of Circles or right 
lines one from another ,. and fo ſhall I defcribe- a -curve line 
on the Blank , repreſenting ſo near as ſhall be neceſſary , an 
arch of the great Circle paſſing from Summers Iſlands to the 
Lizard. And if it were done for every ſingle degree ( as here 
it is for every fifth degree) it would come: nearer the exact 
truth. Which- curve line being thus deſcribed on your Blank , 
you ſhall thereby ſee what courles to ſhape, to keep as near it as 
you think good; and you may ſet down your reckoning on that 
Blank accordingly. 
As having drawn the aforeſaid curve line upon the Blank , ac- 
cording to the ſeyeral longitudes and latitudes expreſſed in the - 
foregoing Table; I ſee by that Blank, that 1 may firſt ſhape my 
courle from Summers Iſlands , ne half a point eaſterly about 200 
leagues; ſo ſhall I have run my ſelf into the latitude of 38 de- 
grees, 45 Minutes ;z and haye altered my longitude 9 degrees, 30 
minutes :' From thence again , I ſee I may fail awayn ebye; or 
if I would not come near the Bank of New Found-Land , I may 
ſhape a more eaſterly courte ; but ſuppoſe I till defire to keep 
near the arch of a great Circle, then I ſay I may ſail away ze by e- 
200 leagues,and ſo ſhould be in the latitude of 41 degrees 32 minutes, - 
and haye altered my longitude 14 degrees 56 minutes. From thence 
again I may ſail e » e half a point Northerly 165 leagues, and then - 
ſhould be in the latitude of 4.5 degrees 25 minntes, having altered my 
longitude 24 degrees, 58 minutes. From thence again ſailing ex e 130 
leagues, I ſhall be in the latitude of 47 degrees, 54-minutes, and haye 
altered my longitude 3 3 degrees 42 minutes.From thence e # e half a 
point eaſterly 88 leagues, into the latitude of 49 degrees, 1 1 min. and ' 
difference of longitude 40 deg. 5 min. From thence again if I ſayl eb» 
70 leagues, I ſhall be in the latitude of 49 degrees, 52 min. and have- 
altered my longitude from Summer: 1lands to the eaſtward 45 deg. 
22 minutes. And thus being near the parallel of the Lizard, 1 keep 
in the ſame parallel, ſailing Eaſt, till I come right off from it, which by - 
this reckoning ſhould be 3 17 leagues; and ſo the whole diſtance from 
Snmmers Iflands to the Lizard , according to theſe courſes, ſhould be | 
about 1070 leagues,going over the Bank of New Foxnd-Land. Now, I ' 
Ys comming into the latitude of 49 degrees, 52 minutes , oe ſhoes 
, | WW 
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find my ſelf to be ſtill ſhort of the Lizard, about 3 17 leagues: yet[ 
follow not the great Circle any further, but that I may the more cer- 
 tainly fall with the place intended, whether Selly or the Lizard, 1 keep 
my ſelf in that parallel; and the rather, becaule the reckonings out- 
ward and homeward, of Voyages made to this and other places of the 
Weſt-Indies, do for the moſt part diſagree much. 'Which diſagreement 
arileth partly by the currant ſetting homeward from thoſe parts; 
but chiefly becauſe thofe reckonings are kept upon the plain 


or common Sea-Chartz. which Chart , except a man return the 


ſame way home that he went out, is commonly ſubje& to groſs 
Errors. 

And whereas I know, that the moſt part are wholly addi&ed tothe 
uſe of this Chart ; ſome alſo defpiſing all others, and may happily be 
offended that I ſhould thus tax it with groſs Errors; I ſhall make it 
appear (partly in this preſent Example) that 16do-it-not without juſt 
cauſe. bo 

In-failing from 'the Lizard to theſe Iſlands, and fo to other parts 
of the Weſt-Indies > Men commonly run far to the Southwards , 
as ſometimes into the latitude of 30 degrees, ſometimes more 


Southerly, to get a wind; but coming homewards, their courſes are 


commonly more Northerly than the Rumb leading from . thence 
home. But in this Example following, let us keep a mean; and 
to make ſhort, ſuppoſe a man ſhould ſail from the Lizard Seuthweſt 
near 500 leagues, and then find himſelf in the latitude of 32 degrees, 
20 minutes, and from thence Weſt 782 leagues, till he find himſelf 
dire&ly South from Summers Iſlands, and about two leagues off: 
Then by this reckoning on the plain Chart, Summers Iſlands ſhould: 
be diftant from the Lizard 1 18) leagues in a traight-conrſe. Now 
admitting this -reckoning outward bound to. be true, and theſe 
places to be thus ſituated on the common Chart ; let us ſuppoſe the 
reckoning hom&wards to be alſo kept on: theiſame Chart. And becauſe 
comming home men keep to the Northwards, let us ſuppoſe that he 
ſteers a way »e half a point eaſterly 200 leagues; then ne by e 100 
leagues, en e half a point Northerly 165 leagues, exe 130 leagues, 
Eaft-North-Eaſt half a poigt eaſterly 88 leagnes; Eaft and by North 
70-leagues; and e317 leagues. Then by this reckoning upon the 


plain Chart, he 'ſhould be ſhort of the - Lizard about 160y 
| | teaguE, 


abouts , though by my reckoning , well reQified by obſeryations,] 


by a great Circle: 163 


[cagnes- Whereas by a true reckoning, he ſhould be as far ſhort as 
the Lizard. And hence it is that they which come from thence,and' 
other parts of the Weſ-Indies (making no allowance) are at home 
before their reckoning ſometimes 200 leagues and more-For a mans 
reckoning. by-the plain Chart, makes him ſhorter than he ſhould be 
by 160 leagues; ſometimes more, and ſometimes leſs; and the current. 
may put hum forwards 5o or 60 leagues more,. ſothat his Ship may 
beabove 200 leagnes before his reckoning, : 

And thas muchat preſent, touching the three prone kinds of 
Sling : which I hope, I ſhall have opportunity to handle more fully 
hereafter, withſome other things of ike nature; and tocarred fuch 
faults, as may peradyenture be here committed throughhafte: -- 


AT able for the Angles which every Rumb ma- | 
keth with the Meridian. 
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Of the Declination of the Sux, and fixed Stars. 
'& $ Ecauſe in the praCtice and application of the doCtrineof 
Zh SF 71riangles,it is often requilite, that the Suns declinati- 
> on be known, I have thought good here to place four 
W Tables thereof: The firſt ſhewing theSuns declinations 


ISR) for- every day of the firſt four years after the Leap 
years ; namely, for the years 1677, 1681, 1685, 1689, 1693, 1697. 
The ſecond, tor the. ſecond years after the Leap-years ;, uamely, for 
1678, 1682, 1686, 1690, 1694, 1698. The third for the thurd years 
after the Leap-years ; namely, for 1679, 1683, 1687, 1691, 169g, 
1699. And the fourth, for theſe Leap-years 1630,. 16843, 1688, 
1692, + ay 190, - according as-they are exprelled in the head of 
each Table. And becauſe theobſervations of our Countreyman Mr, 
Edward Wright, are not (as 1 take it) inferior to any other at this 
day extant; Fereforel havedrawntheſe Tables out of his; reCtifying 
them by Pfoſthaphereſis for theſe next enſuing times. | 
To theſe lhave added chiefly for the uſe,of Sea-men) Rules for 
finding the-Latitudes of-places by the declination-and meridian 
altitude of the Sun 'or Stars ; and a Fable of the right aſcenſions 
and declinationsof about 7.4 principal fixed Stars, calculated accord: 
ingto their Eongitudes and Latitudes ſer down by Tycho Brake, 
Azno 1690, withallowance for their motion of Longitude, or for 
the proceſſion of the Kquinoxes for: jome time t& come. I have 
alſo noted” at what times of the year theſe Stars will þe upon 
the Meridian at four of the Clock in the Morning, whereby you 
may readily: ſee when” they are in ſeaſon to: be obſerved for find- 
ing the Latifude} by whichalſo you may conjecture their other times 
of being upon the Meridian. For the, Star which in any day pro- 
poſed is ypvi the Meridian at Four of the Clock-tr the Morning, 
will about fifteen days after be on the Meridian at Three of the 
Clock in the Morning,and about a Manth after at Two,c-c.Where- 
in alſo Mariners uſeto help themſelves by-their Compaſs, "_ 
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they ſee when the Sun or Star is near the Meridian. Such as deſire 
theexaCt time of a Stars coming to the Meridian for any day, may 
ſubſtract the right aſcenſion of the 'Sun for that day from the right 
aſcenſion of the Star (adding thereto, if need require, Twenty four 
hours) the remainer ſhews how many hours it will be after Noon,be- 
fore the Star be upon the Meridian. 

The Suns right aſcenſion for any day,may be found by his declinati- 
onfor that day,by the reſolationofa right angled ſphericalTriangle, 
as ofthe Triangle y« F Q in the general Scheam of the third Cha- 
pter of Spherical Triangles. But I haveannexed an exact Table of 
the Suns right aſcenſion at the end. 

Alſo for the Stars near the XquinoCtial, I have ſet down (in this 
fourth Editon) their Longitudes and Latitudes, that fo: the Moons 
place may be diſcovered by her Longitude from any of them , eſpe- 
cally being in her Ninetieth degree; whereby the Longitude of pla- 
con Sea or Land way be nearly gathered. For the performance 
whereof, I intended to have handled the Moons motion, and to have 
ktdown the beſt ways I have thought upon but other urgent occaſi- 
ons have hindred me. Notwhithitanding, if you find by ſome exact 
Ephemerides the Moons true Longitude at the time of obſeryation, 
and obſerving with meet inſtruments her Longitude from ſome of 

hoſe Stars, and withal the hourand minute of the Night (which by 
the right aſcenſions and declinations of the Sun and Stars may be 
known ) you may nearly gather the difference of Longitude : For 
phich caules I thought it not ſuperfſuous to ſet down their Longitudes 
and Latitudes,and an exaCt Table of the Suns right aſcenſion;though 
Icannot proſecute the reſt at preſent ;, alſo by the Longitudes/ane 


Latitudes of theſe Stars, their right aſcenſions and declinations tnay ' 


de examined. 
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Stars near the Equinottial or Dechning to | 
5o degrees. T beir Longitudes, Lati- |” 
tudes, Right Aſcenſtons, and Declinati- 
ens, An, Dom. .1660 compleat , with: 
rbeir Seaſons. for obſervation. 
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he \..% BALY | |d. m.}\4. m.} :d. -* 
inthe WhalesTail the [brighteſt 20,45] 6430 © 0, c2 
[n the girdle of py adrek. | | _ ther Nn _ | 
in the Whales back the-weſtermoſt 1655513517 $'12,4317 
[ln the Whales back Eaftermoſt - :? 15,46]16,5 18 99,55 
in the Whales belly ; 18120, 1912345 8 11,5512 
inthe Rams hern the firſt 9708123447 N 17,36| 
in the ſouth foet of Andtomeda 2746]252537 140,41 
[ln the Rams head - | | 1+ JS][02,39}M]0g9,57 27,058 21,51 
Perſeus rightſhonlder | "J=5]25,10 [34530 ogH-52,05 | 
In the Whales. jaw the brighteſt 12,37141,13'S02,45 | 
Meduſa's! head, or Algot ' i] S5[21,20M22,22}41,381 ; | 
Perſeus rightſide . [21 | 
in the Plaiadesthe-brighteſt- !-.. : > 
Bulls eye, Aldebaran ' - : | - (]ſ95,04|$ſ05,3116 
The Goat, or Wagoners, &c, ,.|x17,08|}22;50H7 1M $5; 36'Siptt 2 
[n Orions lefr foot | . 13] 2,09]8Þ1,117+537 3 68,38 Soph, 21 
Wagonets right foot. _ T{i7,5 76, 1 28, 15 Sep; 30 
rions left ſhoulder 43 £ 3483 1 03, 59 Ofts. 
2|Firſt in Qrions girdle 8123558178468 50, 3B Og. 
| | 2Sccond in-Orjons-girdle 118,468 $1 01, 20 Odteh. 1 
| hr ons rot ol = 8 58 D2; 14 
1 2}\Wagonersrrght” LET | 
| 2jOrions rightſhoulder 
| 2{The gredt Dogsforefoot 
* 2]{n the bright foat ofthe Twins' 242348106, 48 
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TED head oft et Wins hs Gin F 33, 103 5 n2 ns. Nov. 2 
Thegeller Dag . + *[©2 110 27 ts 03]Nov. 4 
la the. lower, head Pollux, > cd ht 49|111 10 28 47|Nov. 5 
Hl heart ' 14v ay »E 13” 479 7 14|Ne<.30] Þ 
Lyons heart 55 ones OC 26; 147 36015 35]Dec. gf | 
Lyons neck 24 51N 845 5018021 31|Dec.11 
Lyons back _ EE Er 4e, PS: 330 14 201164 09 22 23|Dec.23 
Lyons tail _ [12 18|172 $8816 28|Dec.31 
Virgins ſpike., | walws | 1963 $09 21|7an. 23] | 
Arcturus —;,. F*[193iM122[210h5821 19]Feb. 6 Þ 
South baſlance "rp | ; 21866814 34\Feb. I4| | 
North ballance | - *[M.41:4-4c/ 2241458] 08 04|Feb. 21\ i 
'n the Crown the brighteſt | 230667 54\Feb. 27] 
Scorpions heart __ 4 242 15 925 34\Mar 12h | 
'm Opbi_ea: right foot .L1-1k5:53MI; 254 55 20 a pakr | 
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Do phins til ; Faw 304 1 Wn 10 13|May17|| 
In'the Swans tail '' . _ | 307 3184407 4} 
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Nh 3 ou T 207d | 21-9913 39 $38|31 20] 77.20 
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from the P 


Sears near the \North:Pole; their ripht 
Declinations, and Diftany 
Pole, Anno "Chriſti 1660 


| complete , with their Seaſons for Oljer 


. v ; 14; 2 The middlemoſt inher tail 
"&-3 ef? ih 21n the end of her tail 


The foremoſt guard 
The hindermoit guard 
in Dragons hcad foremoſt 


[n Cepheus girdle 
[n Cepheus left foot | 


ww ww ww ww eEey Www 


-'4-2Firſt in thegreat Bears tail 


2 In the bending of Dragons tail 


[n Dragons head hindermoit 


1179 3758 54 31 96Jan, * 
12 'Brtweeither tail and the Lyons 1188 $20 9 94 


2053 3075 1.03.38 


189 4.1157 50, 2. 10}74.16 
197 3956 43.33 33 17 62 


209. 34'6y 59 24 01 
22.2, 45/75 38 14 22 
231 09,73 18 16 42]Feh 
260 44'52 35 37 25 

267 12/51 3738 24 
[311 02169 08 20 59 
:333 53164 15 25 16 
[n the back of Caſliopeias chair 357 54/57 18 32 43)Jm-0 


[- ' Yation. 

18 The Names of the Stars. = HR FEnD 
"1 : 1: Þ Jinthe brealt of Caſhopeia - 29 54 54 42135 18 Fa, 0 
| | :| The North ſtar o08 04 $- 31,02 29 Jm,1 

«| 1 the hip of Caffiopeia 009 16.3 54/51 06 Fl. 1 

{| n Caſſiopens knee ' 0160558 2 27 31 33'7ul.2 

z|.n Caſſiopeias leg 022 4361 59, 328 01 Ag. 

: {n Perſeus fight ſhonlder 249 09'52 ag'37-5 142 
| 2|{n the great Bears fide 160 09/58 14/31 49 D62 
| 2|bn the-great Bears back 160 3763 14ahG 26' De. 
1. 2/[n the great Bears thigh [173 5255 35.34 2517 am, 1 

, .- 4 3/1n Dragons tail; the laſt but one | 1175 5671 37,18 23,7. 
-; 4 2 1n the:great Bears rump 
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Bales for finding the Eldon or Poles elevation ty the nridies abs 
tude s of the Sun or Stars, and. by the T able of their Declinations be- 
ore 0ng . 4 

Cafe 1. F the Suri or Stars be onthe Meridian to the Southwaras y 
and have South declination. 

Add rhe Suns declination to his meridian altitude, and taking that. 
total from” 90: degrees, the Fenainder'is the Latitude, or the Poles 
elevation Norther ly. . 

As admit upon the.zo of Famary , 1649, I findby the foregoin 
Tables, The Suns declination Southerly ; | 20 Jew: = 

The Suns meridian altitude by obſervation 17 55. 


The ſum or total is 37 55 
Which ſubſtracted from x &g, 60. 


There: remains the Latitude Nottherly OF. 
But when you have added the Suns declination-to bis meridian 
altitude, 1f the totabexceed go deg. ſubftra&t from it go - deg. and 
the remainder is your Latitude to the Southwards. > 
As admit the Suns:declination.to be Southerly » - 20 deg. 9% 
The meridian altitude by obſeryation 


The ſum ortotal is 
From which fubſtraCfting 
. . _ There remains the Latitade Southerly "46.7 
Caſe 2,-1f the Sun or Star be on the Meridian to toe Southwards, page 
have North declination. 

' Subſtra& the Suns declination from his meridian alt! tude,and that” 
vhich'remains,ſubſtra& from go deg. then that which remaijis, is 
jour Latitude or Elevation Northerly. 

As admitupon the 20 of April, 1649, 1 find L 

The Sans declination Northerly 15 deg. 01, 
Themeridian. altitude by obſeryation « m— 22, 


The remainder, ſubſtraCting the declination,is 49. - *” 
Which ſubſtrafted from _8 Ro | 


There remains the Latitude- Northerly -  4© 33; 
Caſe 3. If the Sunor Star be onthe Meridian to the. Northwards, = 
have North declination. | 
Add the Suns declination to his meridian altitide,: that total take. 
from 90 deg. and the remainer is rg Sgutherl6 xn; hn i 


| CC 


Elevation of the Soyth Pole 


CS 


_—_ . 8 Sn Ie 


ALL 


COS 


But when you have.added. the Suns declination to- bis meridian 
tifude,1f it exceed 99 ng , lubſtrat from it 99 degrees, andthe 


wy 


refmamer is your Latitude northerly. | : 

Caſe 4-1f. the, Sun be to the northwards at. Noon , and have South &- brif 
chnation. © ' 

Subſtra&t the Suns declination from;his meridian altitude, and this eaſie 


which remains, ſabſtra&t from oo degrees, then that which remains hon 
is your Latitude ſoutherly. 
Theſe Rules might have. been ſet. dowa divers other ways, but kt 
this ſuffice. And what is here faidof the Sun, is alſo to be underſtood: 
of the Stars bzing upon themeridian, 
5e- If you chance to obſerve when the Sun bath no decknation. 
Sbltract his meridian altitude from godegrees, and the xemainer 
Is your Latitude. 
6. If yow chance to obſerve when the Sur or Star #'in-the Zenith, 
| that 6 85 90 ees above the Horizon. ed, 
Look in the Table for the declination of the Sun, or of that Stir,” * 


and the ſame is your Latitude. ag 
7. If the Sun come to the meridian beneath the Pole. Ilha; 


If you be within the artick or antartick circle, and obſerve the Su 
upon the meridian under the Pole, ſubſtraQt the+Suns; declination fifth 
from go degrees, the remainer is the Suns diſtance fromthe Pole, i: 
which diſtance added to his meridian altitude; the furor: totalis Log; 
your Latitude or Poles elevatian. melf 

And the like is to be underſtood of the Stars; for which: enk 
touching; thoſe Stars thatare: near the Pole, we have expreſled inthe 
foregoing Table; the ' complements, af' their. Declination;. that | is 
their diſtances from the North-pole..- // 

If therefore you obſerve any of thefe Stars upon the meridionks 
neath thePole: add to its meridian altitude:found by 'obſervation, 
his diſtance from the Pole, the tatal is the elevationof theiNonb. 
| pole, or your Latitude N ortherly. 
\Y If you obſerve any of thoſe Stars upon the meridia above the 

-—  ' Pole, then fromthe meridian altitude of that Star ſubſtrad hisdi- 

- VU ſtance fromthe Pole ; theremainer is the height of the North 2s 
i Or out of the Stars diſtance from the Pole, ſubſtra& his 
alritude, the rEmainer. is your Latitude ſoutherly. 
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The Epilogue, or Concluſion? 


N handling the Daftrine of Triangles, 1 bave not fer down all that 
1 might , bus: this I have chiefly enaeavoured according to my ſlender 
ability, namely, to fannd it upon uch Axioms, as might befew in number, 
eaſie for memory, ready to prattiſe, and conſonant ro the nature of Loga- 
rithms : yet fo 4 atk hey might alſo airett the oper ations by aatural ſme Sy 
tangents and ſecants, and likewiſehy wuftruments. Tn the demonſtrationof 
theſe Axioms, I have dabaured to the brief and porſpicnons. In deducing the 
caſes from them, I have opened the method bow 47 15 done, and of all the gque- 
ſions incident in every caſe, whereby the Reader may receive the like in any 
triangle propoſed. The Examples Thave ſet down in ſuch ſort.as might 
beſb maniſeſt the operation, and be | a moſt ready way of . prditice. The 
application I have partly ſhewed., #1 handling the cafes; tur further in 
4 ſubjeft wherein all the problems of plain and ſpherical triangles may apt- 
ly, ordinarily, and to good purpoſe be uſed. The Tables Thave fo order- 
ed, asl thought might be moſt eaſie and readie for ordinary Cx ACCOT - 
ding fo the method I have uſed. - Many varieties that might have 
been ſhewed, 1 have purpoſely amtted, that 1 might mort ſez tedious, As 
I have ſhewed fron ove ground how to reſolve all the tafes and Aiefiams 
i 4 plain right angled triangle as bath been uſual before. Whereas for the 
WH fifth caſe where the baſe and perpendicular are given; tofind the bypothen.s 
WH 4: 14. Briggs hath ſhewed a more- peonliar way, 5 his Arithmetica 
WH Logarithmica, chap. 19. So kkewiſe 1 have fhewed the reſolution of the 
"i twelfth caſe, ( where three a7 of an oblique triangte are. given; tofind 
"WH 4: angle) by an Axiom > © eaſe, and the ſame in #0 that hath 
been long uſed for that purpe e: whereas it might have hten done, and 
that peradventure a little more ſpeedily, by ſuch a way as may be ga- 
"i firred from 24. Briggs his Arithmetica Logarttlmica chapy 18. 
" WH {aigh he do not expreſiy handle it; ' But then 7 concerued the rule would 
r:: bave been ſo eaſte for memory, "Mor ſo = ex to inffrumental opera- 
tonsy which 1 imended breefly ro rouch, if occaſmns had not hindred. 
Tet ſince underſtanding it would have been acceptable.to diverſe, and be- 
"ng very apt for the drithwetical work, T- have thought good here ta. 
place it. -— 2M 
B b Mr. 


© The Epilogue. | 


F Loy 
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M-. Briggs hath ſhewed Chap. 18. ſet. 3 and 5 having the IX 
three ſides ofa triangle, © how to find the Semidiameter of * q "otir 
ſcribed circle, and any of the angles thus, or to this effe&t. of h; 

SubſtraCt the three ſides ſeverally from halt the perimeter and: er 
note the remainers then firſt, | alft 

C. to one of the remainers 

DF. fois the rectangle of the other two As 

GG. to the ſquare of the ſemidiameter of the inſcribed WW vie \ 

circle, yen. 
ſecondly, A! 

C. As oneof the foreſaid remainers ' » A] 

G. tothe Semidiameter of the inſcribed circle « E1 

R. ſo is Radius, The] 


A. to the tangent of half the angle oppoſite to that remainer, Wl þalf t 
theſe he hath there demonſtrated. 
By the firſt of theſe it isevident, that As Bto C, ſo is DF fro 
to GG; and multiplying the firſt and ſecond by the ſecond, As 
BCto CC, fois DFto GG : Andalternately As BCto DF, fo s 


RR to AA. | 
that 1s, : - MW which 
B C. As the reftangle of half the perimeter in one of the No 

foreſaid remainers ; 

DF. is to the reftangle of the other tworemainers,; 
RR. ſo is the ſquare of Radius, er op 
A A. to the ſquare of the tangent of half the angle oppo- F 
ſite to that firſt remainer.  Whiac: 
Thus being limited, that I cannot conveniently in this 
Rr demonſtrate by words at large,this Algebraicalde- 
uction and demonſtration may ſuffice, which to the lear- 
ned in that kind will not be obſcure ; Hence then. 


a three ſides of a. plain triangle being given, we may find any. of the 
angles. Ks 
Sub- 


The Epilogue. | 
<:bſtralt; the three  fides ſeverally from half the perimeter, 
noting = han na Then- to the . complements arithmetical 
of half the perimeter, and - of the remainer- oppolite' to the an- 
e required 3 Add the logarithms of the other two remainers, 
alfthe ſam of theſe four is the tangent of half the angle oppoſite 


to that firſt remainer. 


As let ADEbe the trian- y 
gle whole three. ſides are gl- 
i E. 189 2 And let there 
- AD. 156 Þbe required p 6 SI 
ED. 075 Jthe angle at D A 6 
The perimeter 420 
half the perimeter 210 co. ar. 7.67717807 
AE 18g remains 21. C0. ar. 8.6777807 
bom hichSAD 156 rem. 54 logar. 1.7323937 
ſubſtract GE D 075 rem. 135 logar.  2.1303337 
d. 20.2182888 
$2—07's 3D 10.1091444 


which doubled 1s 104—15 the angleat D required. 

Note, that the fide oppoſite to the _ required, which is 
here AE. 189 being ſubſtrafted from half the perimeter 210, 
the remainer 21 is that .which we have before called the remain- 


er oppoſite to the angle required. 


2, Example. Let there be required the angle at E. 
Q Half the perimeter 2.10 co. ar. #n1.6777807 
. CAD 156 rem. 54 C0. Ar, $8,2676063 
. bw 0 AE 189 rem. 21 logar. 1.3222193 
ED o55 rem.” 135 logar. 2.1303337 


1 9.397 9400 
26—34” t3E g,6989700 

Vhich doubled is $3-—098 the angle at E required. 

Now whereas I have here, and in ſundry places of this Book.,. cited 

Mr. Briggs his Arithmetica Logarithmica , ( leſt 1may ſeem to 

e the Reader ) you are to ſtand not the Book put Rs 
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about 8 wararhiſouee- in Engliſh y a3 @ Wariſldtion? IT end: wit 
ear: ale 7 nothing ike bisj\ nor ' worthy 

maggie Put -foreh with - this tals «Latin, ry Fng fm 

London;- Anno +1624." | And bere 1 have juſt occaſion e 

»l eating: of theſe men, bothin the matter befere mentioned, and iny 'n 

ing 4 ſe cond Editionof his Arithmetica Logarithniica 5 Latiss *r\ 

he lived, againſt his mind and liking \ and alc 

when theryfirft were unſold ;, ſo amy Top + hes 

Briggs intended in his ſecond Edition, and apt ap 

things that were = firſt Edition,of ſpecial moment. m1 prattice of yep 

4 conſequence J I the gveat Aſo cen of Jack 44 

pains #1 this 
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engan nelS _ 
361125563025 51j1:$512583] ro6ſ2-0253055| __@ 
1.5682017] '72[1.8573325| 16912-0298838|” 7 
1.5797836] 73}1.8633228] 108[2.0334237 |  _ © 
1.5910646] $4/1.86923 17] 109]2-037426 5,4. 4 
26389700] 4015020600] 7511.$750612] 110]2-9413927] 
= 610.7781512 1.6127838] 761 1.8808136| 11112-0453230} 
= 910.84 50930] 4211.6232493] 7711.8364907| 1122-0492 180 
810.9030300] 43[1.5334684| 7811. 8920946 113[2.0530784 
910.9542425] 44116434527] 79] 63976271] 114j2-0569048 
19/1.0000000| 45[1.6532125] 80|1.9030900] 115[2:0606978. 
11[1.0413927] 461[1.6627578 =T 1.9084850 I 1612 0644530 
12 1,0791812 4711.6720978] $211.9138138] 117j2.0681858 
13111139433] 4811.65812412] $83[1.91907$1] 118[]2.0718820 
14 1.1461280 49/1.6901961] 84[1.9242793| 119[2.0755469 
15]1.1760912] 5o1.6989700] 85ft. 19294189 120P]2-0791812 
| 16[1.2041200] 51[1-7075702| 86. 1.9344984 12102. 2.082785 4 : 
17|1.2304439| 5211-7160033| $87j1.9395192 122|2.0863598 3&3 
19[1.2552725] 53[1-7242759] 88[1.9444827] 123} 2.039905 + 3 
1911.2787536] 5411-7323937} $9[1.9493900 12412-0094247 
_201-2019300 _$311-7403627}  $01:9542425)- 13 IE 
2111.3222193] $56j1.7481880| g111.9590414| 126j2. 1003705 
2211.3424227] 571-7553748| 9211-963787$| 127]2.1038037 
2311.3617278| F581 .7634280]| 93 (5684829) 128}2.1072 
24\1.3802112] 5gſ1.7708520] ga{t.g73 1278]. 1292.1105 
2 511.3979400|  60[1.7781512} g5[1.9777236| 13021139433 
2611.4149733] | 6111.7853298] 96[1.9822712] 1371]2.1 172713] .. 
27114313637] 62[1.7923917] 9711.9867717| 132 2 12adach 3 
2811.447 1580] 63[1.7993405] 9g811.9912261| 133]2.123 
2911.4623980] 6411.3061800] ggſ1.9956352| 134/2.1271 F 
__ 30[1.4771212] 6511.38129133| 100[2.000000c 135[2-1399987| 6 4» 
3111.4913617| 6611.81954 39] 10112.0043214] 136[2.13353589|* 
321.505 1500] 6711.8260748]- 102] 2.0086002 I 372: Teeny 
3311.5185139] 6811.8325089| 103|2.0428372 1382. £4. 
3411.53-14789] 6911.8383491] 104/2.0170333| 13 
| _35]1-$442689] 70 1.84 509$0' 105/2.021 189 


6 \ 


I. CO 
4 - 


Fx" 
- ” 


FF. 


'Nunn. 


141 
142 
143 


145 
146 
147 
148 
149 
150 

154/2.178 
I52 
153 


255 
156 
I57 
I58 
159, 
_160) 
1161 
1622 
16312 
364 


| 165 2. 


166 
| 167 
| 163 


" 170 


14-4| 


154| 


2- .2068258 


 169/2+ 


412-249 5492 


Log arithm., 
2.1492191 
2.1522883 
2.1553360 
2.1593625 
2.1613680| 15 
2.1643528 
1673173 
1702617 
.17 3 1862 
2.170Cg12 


tbo 


ng 


Num.| 


2. 1739769, 
2.1818436' 
2.18469 14. 
2.1875207 
2.1903317 
2.1931246 
2.1958996 
2.1936571 
2.2013971 
2.204120% 


190 


.209FIF5oO 
2.2121876 
2; 2r4Sq3t 

2.21748 39 
2,2201081 
2.2227 164. 
2.,225J3ZO93 
2278867 
2,2304489, 
2.2329961 
2.2355284 
2.2330461 


2..2430380 


176 
177 
178 


I79 
150 


2.2479732 
2.2 50+20I3 
2.2528530 
2.2552725 
181 I. 2.2576786 
1892/2. 2600714 
183, 2. 2024511 
184/2. 2648178] 2 
1852. 2671717] 2 
1862 :2695129| 2 
137[2 .2718416 
138[2.2741578 
189{2.2764618 
2.707536 
2.2810333 
2.2333012 
2.2855573 
2.2878017 
195|22 2 -29C0346 
I9* 2.2922561 
I 97j2- 2944.662 
1992. 296665 2 
1099/2. 2988531 
200/'2., 2.2010300 


201/2.30319295 
202/2.3053F13 
203j2-3074960 
204'2.3056301 
205/2.3 3117539 
20612.3 3123 1 28672 
207/2.3159703 
2c812.3180633 


191 
I92 
193 
194 


Fas Nam] 
2.2455126 211 


225 


' 243!2.38 56063 


2092. 2201493) 
2 102: 3222193. 


- 2242824 
212/2-3263358; 
213 
214 
215/2-33 
216 
21 7 
218/2- 3384565 
2192 3494441 
2.3424226 
221/23 3443923 
== 34603530 
223/2.34$3048 
2242. 3502480 
2.3521525 
2.3541084 
2.3560258 
2.3579348 
2.3593355 
2.3617278 
2.3636120 
2.3654850 
2.3673559 
2.3692158 
2.3710678 78 
2.3729120 
2.3747 483 
2.37 65779 
23.912-3783979 
2 40/2. 3802112 
2412.3 $20170 
242]2. 2338153 


2.3394138 


226 
22 
228 
229 
230]- 
231 
232 
233 
234 
2352 
236 
237 
233 


— 


2442+ 3873398 
24512. 339 1660 


Logarithm. 'Num. | Logarithm, 
246 2.39093 Fl 


-% 3283796 248/2. 3944517 


2. 3324394 259 
2, e3344537]| 251 
2.3364597, 252 


275 24393327 


247/2-392696,% 


2.3961993 
2.3 279400 
2.3996737 
2.40 14005 
25 3/2: 4031205 
254/2.4043337 
Le 
256/2.4082399 
257144299331 
253'2.4116197 
259.2 + 22971 
2602 2-4149733 
261/2 416640; 
26212. 4133013 
263|2-+199557 
2642-42 16039 
265/2-4232459 
266[2. 4248816 
267,2.4265112 
26312.4.28 1 348 
269 2.4297 523 
2702. 4313637 
27 27112.4329693 
272 2743+565g 
273, '2.4361626 
274 2-4377505 


249 


276 2.44090J1 
277 2.44247 37 
279 2.444044% 
279 2.445604? 

280 2.447158ct, 


CHILIAS 


-- 


I, 


Logarithm 
2.4487063 
232[2.45902491 
283[2.4517364 
28412-4533183 
285 

286 
287 
288 
238g 
260 
291 
292 
293 
294 
295 
296 


Num Logar# 
281 


2.457 8819 
2.4593925 
2,4608975 
2, 4623980 
-112.4638930 
2.4653828 
2.4663676 
2.4653473 
2.4698220 
2.4712917 
2.4727 564 
$[2.4 74.2 162 
2.4756712 
2.4771212 
2.4755765 
2.4800065 
2.4814.4.26 
2.4828736 
2 2.4842998 
12. 2-48572 14 
2.4371384 
2, 48385507 
2.499585 

2.4913617 
2.4927604 
2.4941 546 
2.4955443 
2.4969296 


2.454844 
2.4563660} + 


512.4983105 


| Logarithm. 


I—  -<——_ ae 


2.499687 1 
SyO105g3 
2,5924271 
2.5937907 
2.5951500 
2.5065050 
2.5975559 
2.5992025 
2.5 105450 
2.5118833 
2.5132170 
2.5145477 
2.5158738 
2.5171959 

2.5135139 


2.5198280 
2.5211381 
2.5224442 
2.5237464 
2.525044 


Num. Logaruthm. 


351245453071 
352 2.5465420 
353 2:5477 747 
3542-5490033 
355 2-55 5502283 
356 2-55 14500 
3 57 25526632 
358 2-5538830 
359 2-5559944 


A att, oe EEC one ao ee, 


3612 5575972 
362/2.553870L6 
$63'2 5599966 
3642. 5611014 
365; 2.5622929 
366'2.5634810 
367/2.564666 1 
368/2.5658478 
369]2.5670263 
370/2.5682017 


2.5263393 
2.5276299 
2.5289167 
2.5301997 


2.5327544 
2.534 261 
2.5352941 
2.5365584 


2.5 390761 
347j2-5493295 
345.2. 5415792 
349|2-5428254; 3 
3 50'2.6.440680 


0[2.53 14789] 375 


2.5370191| 36 


37112.5693739 
37212.5705429 
373|2.57 17088 
3742-57287 16 
2.5749313 


376]2.5751878 
37712-5763413 
812.5774918 
2.5786392 
2-5797836 
2.5809250 
2.5820634. 
2.5831988 
2.5843312 

5354607 


:8e|2 


Num. 
386 
387 
358 
339 
390 


ENTS 
2.5965 = | 
2.5877110 

2,5388317 
2.5899496 
2.5910646 


391 
392 
393 
394 
_395 
396 
397 
396 
399 
400 
401 
402 
403 
404 
495 
4-06 
407 
408 
409 
410) 
4.1112 
4.1212 
413 
414 
953 
416 
417 
418 
419 


2-6150481 


2.59217 67 
2.5932862 
2.5943925 
2.5954962 
2.596597! 
2.5976952 
2.5987905 
2.599893 1 
2.6009729 
2.6020600 
2.603 1444 
2.604-2260 
2.6053050 
2.6c63813 
2.6074.550 
2.6035260 
2.609 5944 
2.6106602 
2.6117233 
2.6127838 
2.6138418 
2.6148972 
2.6159500 
2.6170003 


2.6190933 
2.6201 360] 
2.6211763 
2.6222140 


4.20 


2. 6232493] 


Aa 2 


,” 


CHILIAS 


| 


426 


2.624282 1 
2.6253124- 
2,6263403 
2,6273657 


2.6294096 
42712-60304279 
428;2.6314435 
429/2.6324573 


430/2.63 6334634 


431 26344773 
4322'6354837 
433 26364879 
434 2-6374897 


4352: 2.633492 47C 


436 2- 2.6394365 
4372-64045 14 
4382. 6414741 
439 20424645 


| 440 2:6434527 475 


2.6444386 
2.6454223 
2.6464037 


441 
442 
443 


| 444/2.6473830 


4452: 6483600 


? Logarithm. Num 


2.62 83889 


456 


2.6585, 648 
2.6599162 
2.660865 5; 
2,6618127 
2.6627578 
2.6637009 
2.65464-20 
2.6655810 
2.6665180 
2.6074-529 


26720978 


412.6757783 


2.6683859 
2.6693 169 
2.6702458 
2.6711728 


2.6730209 


2.0739420 
2.6748611 


2.6766936 


446 2.6493348 
447,2-6503075 
4482: 6512780 
449 2 .6522463 
4502-6 6532125 
451, 7 6541765 
452;2-6551384 
453/2- 656098 2 
454 2-6570558 


4552 6580114 


2.6821451, 
2.6830470 
2.683947 1 
2.6848453 
2.6857417 
2 2.6366323 
2.6875289 
ZE. 6884198, 
2.6393088 


2 6901961] 


Logarithm., Num., um.' Zogarithm. 


i + 


I. 


—  —— _— — 


491 2: 6910915 
492/2. 6919651 
493 2.6928469 
494 2.6937 269 
495 2-6946052 
496 2. 2.6954817 
4972+ 6963564 
498[2.6972093 
499/2.698 1005 
50072. 6989700 
5O1 2.6998377 
F@2/2.7007037 
50312.7015680 
504[2.7024305 
2.7032914 
2.7041505 


506 


Num. Lo JEET 
"5262, — | 
527 2. 2218106} 


5282.7226339 
529 2:72345 57 
$392 2.7242759 
$31. 2.7250945 
5322+ 7259116 


533 2- 7267272] 


$342 7275412 
$35/2-7283538 
536 
537 
538 
539) 
34Q| 
541 


2.7299743 
2.7307823 
2.7315888 
2.7323937 
2.7331973 


7050079 
2. 7058037, 
2,7067178 
2. 7075702, 
2. m__ PP oy 
2.7092699 
247 101174 
2.7109231 
2. 7118072] 


2. 7126497 
2.7134905; 
2.7143297 
2.7151673 
2.7160033 
2.7168 377 
2.7176705 
2.7185017 
2.7193313 
2.7201593 


5o7F 
5oB 
Jy 
F10 
FT1 
F122 
FI3 
514 
315} 
516 
F17 
518 
519 
32A 
$21 
F22 
J23 
524 
525 


5422 
543 
544 
545 
546 
$47 
54312 
549 
550 
551 
552 
553 
554 
555 
556 
557 
55S 
559 


«7339993 
2.7347998 
2.7355939 
2.7363965 
2. 7371926 
2.7379873 

.735780g 
2.7391723 
2.7403627 
2.7411516 


2.743 5098 
nd mm 
2.7450745 
2.74585 52 
2.7466342 
2.7474118 


2 2.7291646 


2.7419391] 
2.7427251| 


56012.748188c 


| 


CHILIAS 


Fr. 


| (Nun. 


| 799 


1 


2 8457180 
2.8403371 
2.9469553 
2.8475726 
2.8481891 


—  ——  _— 


2.84 83047 
707/2.8494 194 
7082. 8500332 

2.8506462 
71C 102. .85 12533 
7112. ..8518696 
71212. 8524800 
713 2.85 30895 
714 2.8536982 
715 2.8543060 
7162. 2.8549134 
7172. 8555191 
7182, 8561244 
719 2.8567289 
7202.8573325 
721/2.8579353 
722/2.85385372 
723|2.8591383 
7242-3 597387 
72.512:$ $603 380 


701 
702]2 
703 
70+ 
K ., 
706 


726 2.8609366 
72712.8615344 
7282. 8621314 
729, 2.627275 

7302: 8633228 


731.2; 2.8639174 
732.2.8645111 
733/2. $651041| 7 
7342.8656960 


73 $2.8662873 


736/2. 8668778 
737 28674675 
738, 2.8630564 
73912. 8686444 
740/2.86 8692317 17 

74112.8698 182 
742/2.8704039 
74.3 {2 .8709888 
7442.8715729 
745 2. 2.9721563 
746 2. 2.8727338 
7472. 8733206 
748,2.87 39016 


740/2.87448 18 
7509,2.87 506 13 


75 112.8756399 
752/2.8762 178 
753,2.8767950 
754 2.8773713 


755/2.8779469| 79: 


7562. 8785218 
7$72- £790959 
75 $'2. 8796692 
759 2.38g02418 
_760 2.550 
761[2.8813846 
-76212.88 19550 
763|2.8825245 
76412.83 30933 
76512.88 36614 


76612. 83842288 
707 


2.8847953 
as 2 60m 


2.88081 36| " 


2.8853612 
77912.3864907 


Log teri Num: Lagaritim/Num] Zogarithm um. 


Logarithm. 


7712.8870544 
772 2.8376170 
773,2-8881795 
7742- 8887410 
775:2.54 '2. 3893017) 
7762. 8898617 
777/2-8904210 
7782. 8909 796 
779]2-3915374 
780/2.8920946 


2.8926510 
2.8932067 
2.8937618 
2.8943161 
2, 2.8948696 


"F 2.8954225 


2.9003671 
2.90091931 
2.9014583 
2.9020029 
2.902 5568 
2. C-ISILPSY 
2. 9036325 
2.9041744 


2.9052560 


2.9047 155] 


2.9057952L 


Bos 
807 
808 
80g 
810 
$11 
812 
813 
814 


vn 


816 
817 
$18 
819 
820 
$24 


824 


| 325 


826 
827 
$2 


82912 
3830 


831 
$32 
833 
334 


8352-9. 
'$836 

837 
33812. 
$3912:9: 
$40j2.9242793 


1ſ2.9143431 
$22]2.9148718 
; 823 


\2-9063350 
2.9068735 
2.9074 114 
12-90 79485 


$10/2.908485 0 
+ 90900 
2.909556 


2.9100905 
2.9106244 
2.9111576 
2.911690 
2.9122220 
2.9127533 
2.9132039 
2 2.9138138 


2.9153998 
2.9159272 
2.916453 
2.9169800 
91750 
918030; 
9185545 
2.9190781 
2.9196010 
2.9201243 


am 


n 


Num.| Logarit bm. Num.| L PT LESE 


$841 2.9247960 
$42/2. 9253121; 
84312. 9258276 
$44.2. 9263424 


wot # Mmm gs 


846 2.92737 04; 
84.7 2.9278834/ 
848 2. 9283958 
$49 2. 9289077 
| 850.2. 2.9294.18g 


876'2.9425041] g1 
877/2.9429996 
878/2.9434945 
$79 2 9439999 
881 2.9449759 
$8212.945 4686 
8832.94 59607 
884/2.9464.52 3 


911 


9122, 
91312» 
91412. 
| 915]-:N 
9 16|2+ 


— 


"SF 
947 


949 
Es 
951 
952 
953 


945] - 


| Eogarithm c 


1975891" | 
2.97635cO 
97 68083 
2.9772662] 
2:9777236 
2.9781805|, 
2.97 86369 


2.9790929 


954 


$51 2 9299396 
852 US. .9304396; 
$53j2.9309490 
$54. 2-93 14579 
| 855/2-93 -93 19661 
856.2.9324738} 
857.2.9329808 
8582.9334873 
8592. 19339932 
860 2.934498 4 
"$6112. 935003 i| 8 
862/2.9355073) 
863/2.9360108; 
864/2.9365137 
| $6512.97 9370162 
_ -93751 79, 
86 2.9380191, 
8682.93 85 197| 
869j2.9390198 
Of 


= 


8852. 2.940943 3 


886|2.9474337 
887/2.9479236; 
388/2. .9484130| 
889/2.94 89018 
| 890 
B91 
852 
893 
894 
895 
896 
397 
898 
899 
_900]z 


2.9498777 
2.9503648 
2.95085 14 
2.9513375 
2.9518230 
2.952 23080 
2.9527924 
2.95 32763 
2.9537 597 
2.9542425 


2.9493907 92 


29684829 


2.97081 16 


2.964.2.596 
2.9647 308 
2.9652017 
2.965672 

29661417 
2.9666110 
2.9670797 


2.967 5430 
2.9680157 


9562 
957 
953 
959 
_960 
961 
962 
963 
964 
965 


955/29 


2.9689497 
2.9694 159 
2.96988 16 
2.9703470 


966 
907 
963 
969 
970 


z. 2.9547248 
2.9552065 
2.95 56877 
2.9561684 
995[2-9566456 


9O1 
9O2 
903 
904 


2.939F192 
87112.9400181 
87212.9405 165 
87 312.94 10142 
$7412.94 15114, 
87512.9420080 


906]: .9571232 
9071[2.9576073 
908/2. 0580858 
90912.9585639 
9102.9590414 


2.971275%] 9071 
2.9717396 972 
2 9722028 973 


2.97 31278] 975 
2.9735896| 976 
-9740509] 977 
2.9745117 978 


12+9749720} 979 


2.9726656| 974 


2.9754318} 980 


2.9795494 


950003 4 
2.9804.579 


2.98091 19 
2.9813655 


2.9818186 


2.9822712 


2.9827234 
2.9831750 
2.9836263 
2.984077 © 

2.9845273 
2.984977 
2.9854265 
2.9858753 
2.9863238; 
2.986777 
2.9872 i192 
2.9876662 
2.988 1128]- 
2.9885589 


2.9390046 


2.9894498 
2.9898946| 
2.9903 388} 
2.9907 827 
2.9712261} 


Aa 4. 


k 


CHILTAS- 2: 


Logarithm. 


2.99 16690 
2.9921I115 
2.9925535 
2.9929951 
2.993 8769 
2.9943171 
2.9947 569 
2.9951$03 
2.9956352 
2.99607 36 
2.9965117 
2.99694.92 
2.997 3864 


2.9982593 
2.998695 1 
2.999 I 305 
2.9995655 


3.00G0000 


3-0004 34 1 
3.0008677 
3.0013co0g 
3.0017337 
3.002166 1 


R——_ — ————— 


3.0025980C 
3.0030: 95 
3.0034605 
3.00339 12 
3.004.32 14 


Num. 
1016 


1034 


1039 
1040 


813.0077478 


4 3.0102999 
5130197239 


Logarithm. 


3.0068937 
3.0073 209 


3.008 1742 
3.0086002 
3.00902 57 


3.0094509 
3.0098 756 


| Logarithm. 


3.0232524 


3.02 16027 
3.0220157 
3.0224284 
3.5228406 


1088 
IO89 


3.0111473 
3-0115704, 
3.011993 , 
3=-C124154 
3.0128372 
3-0132587 
3.0136797 
3.0141003 
3.0145205 
30149403 
3.0153597 
3-0157757 
3.0161973 
3.0166155 
30170333 


1041 
1042 
1043 
1044 
1045 


3.00475 11 
3.005180z 
3.0056094 
3." £60379 


1046 
1047 
1048 
[ 049] 


3.02064660 


1050 


3-0174507 
3.0178677 
3.0182843 
3.0187005 
3.0191163 


1062 
1063 
1064 


b 


3-0195317 
3-0199467 
3.0203613 
3-0207755 
3.02 11893 


7013.0293838 


3.0346234 


3.02 36639 
3.0240750 
3.02448 57 
3.024 3960 
3.0253059 
30257154 
3.0261245 
3.0265333 
3.02694 16 
3.0273496 
3-0277572 
3.0281644 
3-0285712 
3.0239777 


3.0297895 
3.0301948 
3.0305997 


3.0318124 
3.0322157 
G— 
3.03302 14/ 
3.03 34237 
3.0338257 
3.0342273 


3.0350293 


311109 


1091 
1092 
1093 
1094 
Io95 
1096 
1cg7 
1098 
1099 
I 100 
I1C1 
1 102 
1103 
1104 
IIO5 
1106 
1107 
1108 


ITIO 


_———— 


I111 
1112 
1113 
I114 
I115 
1116 
1117 
1118 
1119 


3-03 54297 


rum, 
19386 
1087 


1090 


Eqn, 
3.0358298 
3.03622g5 
3.0366289 
3.0370279 
3:0374265 
3.0378247 
3.0332226 
3.03862c1 
30390173 
30394141 
3-0398105 
30402066 
3.0406023, 
3-0409977 
3.04 13927 
3-04.17873 
13-0421 816 
3-0425755 
30429694 
3-0433623 
3.0437551 
3.0441476 
3.044 5398 
3.0449315 
3-045 3230 
3-04 57 140 
3.0461048, 
2.0464952 
3.0468852 
3.0472749 
3-047664.2 
3.0480532 
3.0434418 
3.0488301 


I120 


3:049241 30 


0 


CHILIAS 


2: - 


I261 
1262 
1263 
I264 


Num] Zogarinis 


$1007 IF1 


3.1010593 
3.1014033 
3.1017471 
3.192 Og05 


1965 
1266 
1267 
1265, 
1269 
1270 


3-1024337} 


3-1027766 
3-1031192 
3.1034616 
31035037 


1271 


1373 
1274 
1275 
1276 
127713 
1278 


| 1280! 
1281 
1282 
' E283) 
12.84) 


— 


1287 
[1288 
1289 


127213.1044871 


127913- 1068705 
3,1078889 


[12353-108093 1 
[12 
3.10g95785 


993.1 105997 


3-IO4145F 


3.10482 84 
3.105 1694; 
3-105FI02 


1296 


1297 


1298 


1299j3-1136091 


1309 
1301 
1302 
I 303 


I3C4- 
1305 


1306 
1307 
1309 
1309 
1310 


3.1126050 
3-1129400 
3.1132747 


31139433 
3-11 42773 
3.11461IC 
31149444} 
3.1152776 
3-1156105 
3-1 159432 
3.1162756 


© 2 20> 


3.1166077]| 
3.116939 
3.1172713 


3-1058507 
.1061909 
Ce 


3-1072 100 
31075491 


3.1082266 
3.10B5650 


3.1092410 


3. 1099159 
3.1102529 


I311 
1312 
1313 
1314 


1315}3-t 


1316 


3-1 176027 
3.1179338 
3.1182647 
3.1185954 
3.1189257 


3-1 192559 


1317 
1318 
F3] 


132013» 
132 33. 
1322/3. 
F32313. 
132413. 
1325}3. 


3.1195358 
3.11991 54 
3.120244$] 
1205739 
1209028 
1212314 
1215598 
1218880 
1222159 


Lager Nam) Loch 


1331 3-1241780 


[332 


3 3{3-1A49301 


1334 
1345 
13.36 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1346 
1349 
711350 


3-1 24.5042 


3.1251558 
3-1254813 
3-12538064 
3.1261314 
3.1264561 
31 267 806 
3.1271048 


3,.1274288 
3-1277525 
3.12 80760 
3.1233993 
3.1287223 
3,1290450 
3.1293678 

1296399 

1300119 

13<3338 


1351 
1352 


1353} 


1354+ 
1355 
1356 
1357 
1358 
1359 
1 360 


[2290 
{EAD1 
(2292 
{1293 
1294; 


3.11 ©9262 


3.1 We 
1295}3-112269 


3-1112625 
3.1115985 


13263. 
132713. 
1328[3. 
132913- 


133Q 


1225431 
1228709] 
1231981 
123525 

1235516 


12361 
1362 
1363 
1364 


1309767 
t312978 
13,161857 
31339398 
3-1322597 
3.1325798 
3.1328998 
3-1332195 
3-133 5389 
31333581 
3.144177] 


3. 
3, 
3. 
3.1306553 
3. 
3. 
3+ 


1377 


1380 


1391 


1.367 


1365; 


[ 369 
1370 


1371 
13 


137 


1 37513-1383027 


F376 


1378 
1379 


1381 
13832 


(3-1370374 
*2,3-1373541 
gk 


138313; 
13 8443- 


3+1357 685 
3.1360861 
3-1364034 
31367206 


3.1379867 


3+ 3.138618 
3.1339334 
3+1392492 
3-1295948 
3-1398791 
3-1401937 
3.1495080 


Num.'Z.ogarirbm. 
1 366!3-1354507 


| 


138513-1- 


13 8613- 


138713. 
1 38813. 
138913. 


139013: 2420 


1392(3- 


1393 . 
1394 


1395Þ2= 


1396 


3-14449 5 
3.1448144 


1365 


31551326) 


11 397]3- 
1398/3. 
139913: 


140013. 


j| mw my my ms wes {wt we a wa Hg nmmmom_ 


(Num. 


Loparitm. Nu 


Num. 


1403 
1404 
1405 


140113- 
140213- 


1473671 
1476763 


1406 
1407 
1403 

1409 
[1410 
1411 
1412 
1413 
1414 
1415 


1479853 
.1432941 


3.1498347 
3-I501422 
31504494 
3-1507564 


1416 
1417 
1418 
1419 
1420 


B-I5 10632 
3.1513698 
3.1516762 
3.1519824; 
3.1522883 


1421 


3.1525941 


1470577 


1436026 
1489110 
3-1492191 
3-1495270 


3-1571544 
3.1574568 


1433}3.1577589 
1439 3-1580603 
1440 3-1583625 
14413-15$6640 
1442/3-1539653 
1443 3-1592663 
1444'3-I595672 
1445/3.1598678 
144613.1601693 
14471]3.1604635 
144 $]3.160686 
144913.1610684. 
1450[3-1613630 
1451[3.1616674 
1452[3-1619666 
1453|3-1622656; 
1454 aun ny 
1455]3-1623630 
14561]3-1631614 


1436 
1437 


CHILTAS y. 


1471 3.167612 


147512: ES 125 
1476[3-1690863[1 51131792645 


1422,3.1525996 
142313.1532049 
142413.1853FI0O 
142513-1530149 
1426,3.1541 I95 
1427\3.1544240 
1428 3.1547282 
1429 3.1550322 
[1430 313532360 
1431 3.1556396 
1432 3.155þ430 
1433 3-1562462 
1434 3.156491 


145 
1459 
1460 


1457]3-1634595 


3.163 7575 
3.1640553 
3-1643528 


1461 
1462 
1463 
1464; 
1465 
1466 


3-1646502 
3.1649474 
3.1652443 
3.1655411 
3.1658376|1 500 
3.1661 34 


1467 


I 


1435 3-1560519 


4 
147 


OT 
[1468]3.7667260ſt 503 
3.1670219]150. 


3.1664 3 


3.1769590 


3.1673173 


3.177247 


150812.1775365|[1 


1507 3.1781132 
1508 3-1784013 
1509 3. 1786892 
1510 3-t789769! 


'3.180g852 
3.1812718 


15363.1863912] 
i53793.1866739] 
153 
193 3.18-72366] 


4 


CHLLIAS: 


2. 


1889285 


Num. 


Lopari 


1576 
1577 
1578 
1579 
1580 


3-1975 562 


3.1981070 
3.198382} 
31936571 


| 


1892095 
1894903 
1397709 
I9005 14 


3. 
3. 
3. 
© 
+513: 
4613- 
3. 
3. 
3. 
50j3-1903317 


1581 
1582 
[583 


ek 


15 


$113-1906118 
3.1908917 
3.1911714 
3.19145IO 


$513:1917394 


3.1920096 


13.1922836 


3.192 5674 
3-1928461 
3-193 1246 
3.1934029 
3-1936810 


13-1939599 


3.1942 367 
31945 143! 
613-194791 
671341950 


3-1956229 


o1d3 958996 


5 


"5 


3-196176 


3-196728 


72 
Let 


3.197004 
$1.972806 


63134953460] 


1586 
15813, 
1588 
1589 
1590 
[F9L 
1592 
1593 
1594 
1595 
1596 


1695 


16c6 


Þ196452- 1607 


1608 


711609 


[1610 


3.1989319 
3. 1992065 
3.199480g 
413-19975 52 
3.200929 3|16 
3.2003032]|: 

2005769 
2008505 
3-2011239 
3-2013971 


3-1973317] 


3.2016702 
3-2019431 
3.2022158 
3.2024883 
3.2027607 


I611 
1612 
1613 
1614 
1615 
1616 
[61713 
1618 
1619 
1.620 
621 
I622 
1623 
1624 
1625 
1626 
1627 
1628 


162913 


1630 


#/Num.| Logarit iN 


3.2070 
3.2073650 
3.2076344 
3,.2079035 
3.2081725 


Nom, 
1646 
1047 
16.4.8 


1649 
1650 


| Logarithm; 
3-2164298 
3-2166936 


3.2169572]. 
3.21722 


16132084474 

.2087100 
copr Ue 
3.2092468 
3:2095150 
3-2097830 
3-2100508 
3-2103135 
3.2105860 
3-2108534 


IGF1 
1652 
1653 
1654 
165 5[3-218- 
1656 
i057 
1658 
1659 
1 660 


3-2195845 


32174839 
32177471 
3.2180100 
3.2186728 
3.2185355; 
2187980] - 
3. 3-2190603 
3-2193225 


3-2198464 
3.2201081 


3-2111205 
3-2113876 
3-2116543 
22119211 
3.2121876 


3.2030329 
3.2033045 
3.2035768 
3.2038485 
[3.2041200 


1631 
1632 
1633 
1634 
1635. 


3-2135178 


3+- 043913 
3.204662 5 
3-2049 335 
3-2052044 
513-205+75J 


1636 
1637 
1638 


1640 


1639/3-2145789 


3-2057455 
3.20601.59 


3.206236g 
3-2065.560 


1641 
1642 
1643 
16 


32068259 


3-2.153733 


3-2124540 
3-2127201 
3-2129862 
3-2132521 


3-2137833 
3.2140487 
3.2143139 


3-21484.38 
3-2151086 


3-2.1 5637 
3-2 15901 


1661 
1662 
1663 
1664 
1665 


3-2203696 
3.22063 10 
3-2208921 
3-221153 

3.2214 142 


1666 
1667 
1668 
166g 
1670 
1671 
1672 
1673, 
197 

1675, 


3:2227165 


3.22 16730 
3-2219356 
3-2221960 
3.2224563 
312220764 
3-2232363 
3.22 34959 
3-223755 

3.224014% 


1676 


1677 
1678 


1679 


1645 


3.2161659 


3.2242740 
3.2245331 
32247920 
3-2250507 


1680 


3-2253093] 


CHILIAS 


3. 


4 2258260 
;(3.226084 1 


$613.2268576 


3-2291697 


3.2304.489 


PEI 
2255677 


3.2263421 
32265999 


3.2271151 
3.2273724 
3.2276296 
3.22738867 


Num. 


Logarithm. 


1716 
1717 
1718 
1719 
1720 
1721 
1722 
[723 
1724 
1725 


3.2281436 
3.2284004; 
3.2286570 
3.22891 34 


3.2294.259 
3.2296818 
3-2299377 
3-2301934 


1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 


3.2307043 
3.23095906 
3.2312146 
3.2314696 
3.23 17244 
3-2319790 
3-2322335 
3.2324879 
3.2327421 


©(3:2329961 


3.23325OC 
3.2335030 
3.2337574 
3.234010* 


3.2342641 


1740 


1736 
OY 
1738 

1739 


1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 


3.2387986 


1750 


32345173 
3-2347703 
3-2350232 
3-2352759 
3.23 55284 


Nam. 


— —— — 


I7FI 
1752 
1753 
1754 
1755 


3.2432861 
3-2435341 
3.2437819 
3.2440296 
3-2442771 


| Logarithm.Num. 


1786]3 
178713 
1788 
1789 
1790 


Lageriabes: 
2518815 
2521246] 

3.2523575 

3.-2526103 

3.25258530 


3.235730g9 
3.2360331 
3.2362853 
3.2365373 
3.»367391 
3.2370408 
3.2372923 
3.237 5437 
3-237795 

3-23 2380461 
3.2382971 
3-2385479 


3.239049 1 
32392995 
3.2395497 
3.2397998 

3.24004.98 
Lhd 
3.2405492 


1770 


177$ 


1756 
1757 
1758 
1759 
1760 
761 
I 762 
1763 
1764 
1765 
1/766 
1767 
1768 
1769 


1771 
1772 


177313 


1794: 


3-244 5245) 
3.2447718 
3.245018g 
3.2452658; 
32455127 


1791 
1792 
1793 
1794: 
1795 


3-2457593 
3.24609059 
3.246223 
32464986 
3-2467447]18 


1796 
1797 
1798 
1799 
I 800[3 


2520008 
3-2533380 
3.2535803 
3.2538224 
3-2540645 
3-2543063 
3-2545481 
3-2547897 
3-2550312) . 

__ } L 


3.2469907 
3-2472365 
3-2474823 
32477278 
3-2479733 


1801 
1802 
1803 
1804 
1805 


3.2482186 
3-2484636 
.2487087 
3-2489536 
3.2491984 


3-2 407988 
3-2410481 
3-2412974 
3.2415465 
32417954 


1776 
1777 
1778 
1779 
1780 


1806 
1807 
180$ 
180g 
i810 


3-2494-430 
3.2496874 
3-2499318 
3-2501759 
3.2 504-200 


I811 
1812 
1813 
1814 
1815 


3.24204-42| 


3.2422929 
3-2425413 
3,2427898 


3.24303g8O 


1731 
1782 
1783 
1784 


3-2 506639 
3.2 509077 


1785 


3-2F11513|1818 


3-2513948[18 19 
3.2516382]1820 


1316 
1$17 


3-25983249 


32555137 
3-2557548 
32559957 
3.2562 365 
3-25 64772 
3-2567177 
3.2569582 
3.2571984 
3-2574386|. 
TT 
3.257918 
3-2581582 
3.258397 
3-2586373 
3.2588766| 
3.2591158 
3.2593 549 
3-2595939 


3-2600714) = 


"CHIL 


-- 


” 


IAS 


Num.' Zogarithm. 
1821 3.2603099 
1822 3.26054834 
1$23 3-2607867 
1824 3: 2610243 
1825 3- 3-2612629 
1326 3-2615009 
1827 3-2617385 
1828 3.2619762 
1829 3-2022137 
19303: 2624511 


[1831 3-2626883 
1832 3.2629255 
1833 3.2631625 
1834 3-2633993 
19353: 2636361 
1836 3-2638727 
1837 3.2641092 
1838 3.26434-55 
1839 3. 2645817 
1840 3-2645 2648178 
1841 3. 3.2650538 
1842 3-2652896 
1843 3-2655253 
1844 3-2057609 
1845 3:26 2659964 
1846 3- 3-2662317 
1847,3.2664669 
1348 3. 2667020 
1849|3-2669369 
1850 3-2671717 


Num 


Logarithm, 


1356, 
1857 3.2688119 
1858 3.2690457 


1859 3-26 92794 1894 


18603. 22695129 


1861 3.2697464 1896 


1862 3.2699797 


1863 3-2702128 1898 
1864 3-2704459 1339 


[ 865 3+ .2706788 


1866 3- 270911611901 


1867 3. 2711433 


1868 3. 2713769 190 


1869 3- 2716093 


1870 3-27 +27 13416, 1905/3 
18713. 27207331906 
(87 2/3.2723058|1907 
18733-2725378 
3.2727696' 


1874 
1875 
1376 
1877 
1878 
1879|3- 
1880 
1881 
1882 
1883 
1884 
13885 


ton fab, 


3.273404 3 


2748503 


3-2753113 


185143-2674064 
1852/3.2676410 
1853,3-2678754 
1854.3.2681097 
11355}: 2633439 


18386 
18385 
1888 
1889 
1890[3.2 


3-27 55417 


3.276232 


764618 


J. 2685780 18 189 I 


3.2732328 


3-27309J6 

2739268 
3. 2741578 
3-2743838|1916 
32746196 


.2750809 


3.2757719 
3.2760020 


N 


Num, ZogariehmweſNumTT 


3. 32766915 
3.2769211 
3.2771506 
3.27 3800 
3-2776092 
3.2778383 
3-2780673 
3.2782962 
Den SAga 
2783536 

3. "ofa: 
3.2792105 
3.279435 
3.2796669 
3-2798950 
3-2801229 
3.2803507 
3.2805784 
\K 2808059 
3'2810034 


3.28 12607 
3-2814879 
3-2817150 
3 2819419 
3. 2821688 
3-2823955 
3.2826221 
3.2328486 
3-2830750 
3.2833012 


3.2835274 
3-2337534 
3-2839793 
3.2842051 


1892 
1393 


1895! 


1597 


190013 


F902 


3 
11504 


1908 
1909 
[910 
I911 
1912 
1913 
1914 
I915 


1917 
1918] 
I919 
1920 
1921 
1922 
1923 


1931 
1932 


1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
194.2 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1959 
1951 
1952 
1953 
1954 
1955 
1956 
1957] 
1958 
1959 


= 


1925[3.2544307 


ET 
2546563 
k 28488 17 

3.2351070 
4 2853322 


ol3.2355573 


3.2857823 
3.286007 1 
3.2862318 
3.2864565 
3.25866810 
3.2869054 
3.2871296 
3.2373538 
3.2375778 
3.2878017 


3-208025F 
3.2382492 
3.2884728 
3.2886963 
3.2889196 
3.2891425 
3-2893659 
3.2895889 


196C 


3.2898118 
3.2900346 
3+-2902573 
3-2904798 
3.290 JO22 
3.2909246 
3-2911460 
3.-2913688 

2915908 
3.2918127 
3.2920344 
3.2922561 


v. 


|: 


| 


Num. I | 


196113+292477< 
1962, 


1963; 


11964/3-2931415 
[1565/3-25 2933626 


1966 


1967 
1968 
1969 


1976 


1971 
1972 
1973 


119742 


1975]3-26 


3.292699C 
3.292920: 


3-2935835 
3.293804 1 
3.2940251 
3-2942457 
3, 2944662 


3C[3-29985 31 


3.2946366 
3.2949069g 
3.2951271 
3.2953471 
3.2955671 
3-2957869 
3.296c067 
3.2962263 
3.2964458 
3.296665 
3.2963845 
3.2971036 
3.2073227 
3.2975417 
3-297 7005 
3-2979792 
3-2951979 
3-2984 164 
3-2986343 


3.2990713 
3.2992893 
3.2995O73 
3.2997251 


Num. 
99913 
[997 
1998 
1999 
2000 


| egarithmN 

.3001605 
3.3003781 
3-3005955 
3,3003 128 
3.3010300 


Num. 
2031 
2032 
2033 


2034[3 
2035} 


Logaricim.Num 


3-3077099,2066 
3-3079237 2067 
3-3081374\2068 

3-3083509 2069 
3. 3.3035644-2070 


2001 
200213 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 


— 


2011 
2012 


2014 


212015 


2016 
2017 
2018 
2919 
2220 
2021 
202213 


201 31: 


3.3912471 
3.3014641 
3.3016809 
3-3018977 
3-3021144 
3.3023309 
3.302 5474 
3.3027637 
3.3929799 
3.30931901 
3.3034121 
3.30362 80 
3.3038438 
3.304059J 
3-3042751 
3.3044905 
3.3047059 
3-3049212 
3.3051363 
3-3953514 
[3-305 5663 


.3057812 
202313+3059959 
2024 '3.3062105 
2225.3 36425020 


— ——_ 


2026/3. 3066394 
2027 3. 3068537 
2028!3.3070679 
202913,3072920 


2,.20004-29 


203c|3.4074960 


2036 
2037 
203813 
2039 
204013 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2045 
2049 
205O 
2051 
2052 
2053 
2054 
2055 
2056 
2057 
2058 
2059 
2060 
2061 
2062 
2063 
2064 


2 065 


3.3087778 207113 
3-3089910 2072 

+3092042,2073 
3-1006172. 2074 


3-3096302/2075 


3.-30984.302076 
3-3100557/2077 
3-3 102684. 207 
3-310480g 207 9 
3-310693 3 2080 
3-3109056205 1 
3-3111178 2032 
3-3113299 20533 


331175392955 
3-3119657'/20g6 
3.3121774j2087 
3.3123889/20g5 
3-3126004/2089 
3.3128118{2090 


3-3151303 
3+.3153405 
3-31 5JfF5JOF 
33157605 
3.3159703 

3.3161801 
__ 


3.3 16808” 
3.317018r 


3-311 <42012084[3 


3.3172273 
3.3174365 


793. 3176455 
(3-3178545 


3.315063 3 
3-318272} 
3.318480; 

.3186893 


3-3188977 


3-3193143 
3-3195224 
3-3197395 


3-3201463 


3-3130231 2091 


3-3132343 


3:3134454 


3.3136503 
3:3138672 
3.3 14.0780 
3.3.14288-7 
3.3144992 
3. 3147097 


3.3 149200 


2092 
2093 
2094 
2095 
2096 
2097 
2098 
2099 


210C 


3+.320354C 
3.3205617 
3.3207692 
3.3209767 
3:32] 1840 


3.321 5984 


3. 3220122 


3.3105993| 


3-3191061| 


3-3199384| 


3-3213913ÞP 


3.321805 «| 


Logaritins| 


| 


2.322210? 


—  — — —  — — — __—— 


—— DC ay _ 


4 = » . 


CHIL 


IA 


2. 


Logarithm. 


ne 
2 10513-3232521 


2108313-3238706 
2109(3-3240765 


211213-3240939 
2113[3-3248395 
21 1413-32F1lO5O 
21153-3253 104 


21171]3-3257209 


2119[3.3261310 
23203-32633 59 
3.32654.07 
2122[3-32674-54 
212313-3269500 
212413 3271545 


3.322426C 
3-3226327 
3.3223393 
3.3230457 


3-3234584, 
3.323664 5 


3.3:42325 
3'3244.582 


3-32J5T57 


Num.| Lo9gar:thm. 
2136[3-3296012 
213713-3298045 
2138[3.3300077 
2139/3.3302108 
2140/3-3304138 
mn 3306167 
2142'3- 3308195 
2143 3- 3310222 
2144 3-3312248 


10912222 42725 190 


2146[3+33 16297 
2147|3-3318320 
2143[3.33 20343 
2149(3-3322364. 


2150|3-3324385 


215 1]3-3326404- 
2152|3.3328423 


3.323J9260[2153(3-3 330440 


3.327359 


2134 


2135] 


113.3285$34 


3-3275633 
3.3277675 
3-3279716 


2154|3-3332457 
2155133334473 
2156|3-3336438 
2157/3-3338501 
2158[3-3340514: 
215913-3342526 
216013-3344537 


_ 
2171 


2175 
2176, 
2177, 
2178 
179 


2183 
2134. 
2135 
2186 
2187 
2188 
218g 
2190 
2191 
2192 
2193 
2194 
2195 


2172[3-33635g8 
21 73/3-3370597 2208[3-3439991 
2174'3-3372595 


2180/3. -3334565 


2131]3.3386557 
2182/3.3388547 


2161/3-3346543 
2162/3-3348557 
2163 3-3359565 


3.3281757]2164 3-33 52572 


3.3283796 


3.3237872 
3.3239909 
3.3291944 
3.3293979 


2165 3- 3354579 
2166 3-3356585 
2167 3- 3358559 
2168 3.3360593 
2169 3 3362566 
21703-3364597/2 


2196 
2197 
2198 
2199 
220 


Logarithm. 
.3366598 


3-33 74593 


{Num. | Logarithm. 
2206[3- 3436055 
2207(3-3438023 


22091]3-3441957 
221013. + 3443923 


3-3376589 
3-3378594 
3-3330579 
'3. 3382572 


3.3390537 
3.3392526 
3:33945 14 
3-3396501 
3-3398488] 
3-3400473 
3.3402458 
3-3404441 
3-34064.24 
3-3408405 
3-34109386 
3.3412366 
3 3414345 
3-3416323 
3.3413301 
3.3420277 


2211}3- 43445837 
2212]. 3447851 
221313-3449814 
221413-3451776 
2215 3-3453737 
221613.3455698 
221713-3457657 
2218[3.3459615 
221913-3461573 
222113.3465486 
222213.3467441 
222313-3469395 
222413-3471348 
222513-3473300 
222613-3475252 
222713+3477 202 
2228]3.3479152 
22291]3.3481101 
22303-3483049 


223 213.34 36942 
22.33/3.3483857 


3.3422252 
3-3424227/ 


2201 
2202 
2.203 
2204 


3. 3426200 
3-3423173 
3.3430145 
3.3432116 


2205 


22.36 3.3494718 
'22 3713-3496660 


22343-34908 32 
122.3513-3492775 


2238313.3498601 
22 3913. 3590541 


224013.3 502430 


3.34 34086 


CU EE ESYHTT_ VIS ws TS wenn 


it t& tv th 


2 


CHITLIA'S' 5. 


2247 
224 


4 wm. 
2241 
2244 
2243 
2244 
224, 


2246 


2240 
Fo ER 


3-359441 
3.359635 
3.350829 
3.3510225» 
3.3512163 
3.35 14095, 
3-35 16031 
3-3517963 
3-35 19899 


2251 


2253 
2254 


2257 
oy 
2259 


2261 
2262 
2263 


2264 
4 


2250 


2252 


2255 
2256 


3-3521825 
3-3523755 
3.33525654 
3,3$27613 
3-3$29539 


3.3533391 


2260 


3.3535316 
3-353723H 
3-3539I62 
3.354104 


3.3 543006 


3.3 544926[22959[3-361161Q 
229313-3613500 


3.3 54684 
3.3548764 


2266 
2267 


226 
22 


2263 


3-35 59682 
3-3552599 
3-35 $4515 


2268[3.35 56430 
$3594 3 


|Lrgariehm Nun 


22863-35907 622321|3-36567541/2.3 5613-3721753 
2287;3-3 592662 

2288]. $945602 
228g 

3.353 146512290 
2291 
2292 
2293/3- 3604041 
2294 
2295 


i] Lagariins|Num TogeribmeNum. 
2276335717221: 1 113-368J00c{2346:; 
227713-3 $7353<2312/3+3639878/2347(3-3 705131 
227813: 313/3-3641756:234813.3 706984] 
2279[3-3577443[2314'3 364363 3/2349 3.370883 
228013- 
2281 


317 -$949260/2352 +3714373 
2283'3-33385059 318[3-3651134 235 3(3-371621 
22843. 3 386961/23 19/3:3653007/23 54/3-3718065 
2285[3-3 388562 23 2013-3654880/23 5 513-3 719999 


322 3-365862.; 35 713-372 3590 
23 23/3-3560492/23 5813:3725438 
3-3 5964582 324(3-$662361]23 59/3-3727279 
23 253-3064230236013:3729120 


3-3593355/232 
2326/3.3566097]2 36113-37309 


3-3600251 
3.36021 


3-3605934 
3.366782 


3-3609719 


29 


30213-3621053[233 
30913+3622935$ . 


CE HT LI. 


Þ A 7S!! 


Nun. 


| Logarithm 


Log rithm, 


238+ 
2332 
2833 
2384 
2385] 
2386! 
238713. .3778524 
2388/2:3780348& 
2389[3.3 782161 
12390 3-37383 979 

2391/3.3785,79 

2392/3.9787612 
2393|3-378942 


3.3707994 
3-3 769448 
3:3771240 
3.3773062 
3-3 37 74884 


239 513-3 793055 
2.39613+3794. $68 
2397 $3 796680f: 


2407|3.3814761 
3316 565 
.3$1836 


th. —_—_ tt. tt... At. 
—— 


ECO 


3.37 767041242 13-33 39944, 


2416/3-3$30969 
24173 +38 2766 
943. 3334563 

419! 13.3$36359 
2420 233838154 


i= = 
245 113-35g34 33 


245243+ 5095205 
245 3/3-3895975 
2454 3+ 3898746 
E455 3; 39I095 15 


Þ 422/343 $41 74 1 
2423 3323534 
2424 3845326 
2425133247117 
242 3.345908 


2456 
45 


3399228441 
. $99452/2 


2486 3-395 IT 


248713-395675 
243. 3958504 
243x3-39602.49, 
2499 1-390 1993 


3-3963737 


2453, 3-39953 1912 


13-3$05450 


2459/3-3907 585 
2.460/3-390935.1 
246 113-3914116 


242713. 3250698 
428 3-3252437 


2394/3.3791 24 1/242913-3854.27 5/2464 


4393-3856 
242 1/3-385785 
22/3-3359436 
-3861421 


624 


3-221816g 169 


02470 £3926960/2 


555 
= O23 
$913+3S72 1-1 
253.387389 
113+387567 
(3.387745 
TOs 
$:3383p 1 
$338 


lea 


1244 
= 


247 1'3-3928727 


72/3439 5 
3/34 F332744 
2474 


STEIN LLED 


F2 


24763-39375 62507 +299 


247 73-393 
244.7 83-3940 T 
79: 29 3:3942765 


$.3884;565 


2446 
EG: 4 


(4350/8 


ry 


2432 
3 

4 
148 q/2 


5 : 
3 
248 31343949767 


63253 576} 


"4% 


2496 
3-32 128B0jag99Þ: 3924185] 
3-29 14644}2498/3-39759 
3-3219407j249 


[2506/3:30888a7 
2907[8+43IXI5 43 
2508342998275 
$43933997|2.509}3+3995J005 


$201}3-4919557}; 
2509h5401326] 
752013440 14$O0OJ}| 


33968964 


Is 3-3970705 
wn 


3-39872223]: 
| 


OY 


$505'8: 39390 


77 
«41 


Ls 4 


5 L037 $290737 
7 
24@00196 
3:4201925|. 
3:4@03645 | 
3.40053 80| 
407106 
3-40af832}, 


pp—_— 


2513 
$T3 


— 


Wo. 


Num 
2521 
2522 
2523 
2524 
= 
2526 
2527 
252813» 


252913- 
'2 5323+ 


| 


3.401745 1|2 557534977307 
3.4919173]255813.407900, 


3.4026052|2 $6213; 
(2$63]3:405748 
$82 564]3.498918c2599 


2 56 5j3-409087442600/3 


253113: 
256 


924/256 3:409256 z601}3 


F 3 


a 3-409764 1]2604.'3. 


253 


25 


FFT 34102021 


2542134931755 $7713411 1144: 
2543]3:405 346 
:40F 517 57s $:41T1451 
254 3:4056878 25891341 1619 


__ yn: 538213 4119962261 


| 12.26 25126 19j8 
ART 4124605126203-41 


| wat: 100): 58 4413398 


2 568[3-4%95950 


3.4999331 [2605]3-41 


1612573}34104.39 


$79]347 1282 


261: 
+513 
8$113:4119885{2616 


Joo (412? 


nf ang X 


+13 t 2c 


CHTETAS: p 


I'626/ 344 192947] 
262 7j3-+19460 I 


59213-44363 
:593 3413$025 


[26 $2 Fn 
2 598|3-4146391 <3 —_—_——— 
3.4 148063'26 

419973 3[263 0d. 3 
-15 1404/2636 3.42<9454 
2602/3415 3073/2623 5/3:4211104 
3-4154742/2636 
419j2699[3.4214394 
0798/2640 3.4116099 
2606[3-4159744/264113-42 19684 
26053-41914 10,264 2[3:42419388 
264.3/3-4220992 


26081354 163076 
2574134 106085[2609 3-4164743/26 
2540 T4oaBa3ag2gl3.105772 261C 

: 6+ 1/3:446Y0« 
£6 £213:416973 8 


264 $3-4227599 
+ 640 242291 


34417657 = 42 34097 
3341 78637 


676 656 + a4an 
” $3126 
"9 [285665 


4191898 wok 
Bb 2 | 


30. 


Num | Logarit Logarichm {Num.) Log Num) &1/Inm, 
ITT 2696(34307199[2.73 6 766/3. 
[2661/3-4250449]2696|34307199ſ273 1|3-4+36321712:766(3-44 15522 
[2662/3.42 52000{2697 3<430380y 2732/3-4364807 2767 3-4420092 
26633.4253712]265 343104 19.733/3-4366396|2768(3.442166 
2664/3-425 5342/2699]3 43 12029Þ73 43-43 6798512769 3-442 3229 
2665|3-+256972.2700[3:4313639735[3:436957 3277 3:442+758 
2666/3 -425$601 27013:431 5246P7 36 3-437,116 1]277113-4426365; 
2667/3.42602302702[34431635 zÞ 73713-4372 7481277 23-4427932 
26683.42616382703 3:4318460Þ73813-4374334]2773 34429499 
'2669/3.4263486 270413:4320066]-73913-+375920[2774 3-443 1065 
26703-42651 13/2705[3-4321673]2740|3-4377 50027 753 4432630 
26713-42667 39/2706]3 32327 343790992776 34434195 
[2672 3-4350674]2777 3-4435759 
2673 3:4332258 27703-44373 22 
2674 3.4333341 27793 4438385 
2675 343354232759 34440448 
2676 3-4357005 278 | 34443010) 
2655 4388 5$7/2752/3:4443571 
2678 3-4390167 2753/3445 132) 
2679 3-4391747|2754 3:4446692 
268 3:4393327]2755 444222 
2631 34394906 278634449811 
26213-4284. 589/27 +7/3:434.0896 34996484275 734451379 
26833 :4236207]27193:4342494/27 $3/34393062/27%8.3 4452928 
42878 3:4399639 278934454485 
685/3-4239442 3 44912 16 2799/3-44.50042 


263 3 4294793 


26 


(269213<43O00FFSI 


2693/3 <4302364]2 


2694j3 4393976 
2695134395588 


3. 


Num. 
280i 
2802 
2803 
2804 
280513: 
280613 
2807 
2808 
2809 


2811 
2812 
2813 
2814 
2315 


2310j3-4+- 4487063 


2816 
2817 
2818 
2819 
2820 


Logarithm\Num. 
3:4473131 
3.4474681 
3.4476231 
3-4477780 


2837 


2839 


3.4479329]2840 


I ene net non 


34480877 2341 
3-44$2424\2842 
3448397 1/2343 
3.4455517 
2845 
2846 


3.44 38608 
3-4490153|[2847 
3.4491697|2 34.3 
3-4493241 2849 
3 4494784 2850 
3.44963262851 
3. 4497568, 2852 
3.44994 10/2853 


345024912855 


2821 
2822 
2823 
2824 
2825 
2826 
2827 
2828 
2329 
2830 


343040312856 
3.45055702857 
3.4597 109 2858 
3.4508647 2859 
3-4510184. 2860 
3.4511721 2861 
34513258 2862 
345147942863 
$.45 16329 2864 
3.4517864 2865 


2831 
2832 
2833 
2834 


3:451939912866 
3.4520932/2867 
3.452246 2868 


3-4523999[2869 


2835 


3.432553 112870 


2336 
2838 


2844 


3.450095 1 2854 


Logarithm 
3.4 527062 
345258593 
3.45 39124 
3.4531654 
3-4533103 
34534712 
3.453024 1 
3.4537769 
3.4539296 
3.454032 3 
3.454+2349 
3-4543575 
3.4545400 
3.45409 24 
[3.454+8449 


2871 
2872] 
2873 
2374 
2875 
2876 
287713 
2878 
2379 


288013. 


2881 
2882 
2883 
2884 
2885 


Num. Logarithm, 
(3-4580332 


3.4591844 
3.458335 
3.4 584868 
3.4 586378 
3-4587889|29 
3.45%9399 
3.4590905 
3.4592417 
45939-5 
3-4595433 
3.4596940 
3.4598446 
34599953 
3.460 1455 


3-45J49972 
3-4551495 
3.4553018 
3-45 545490 
3.45 56061 


2886 
2887 
2888 
2889 
2890 


3.4557582 
3-45 59102 
3 4560622 
3.4562142 
3.4563660|25 
3.4505179 
3.4566696 
3.4568213 
|3.4569730 
3.4571246 


2891 
2892 
2893 
2894 
289513 
2896 
2897 
2898 


2899 
2900 


3.4602963 
3.4604.4.68 
3.4605972 
3.4007475 
24603979 
3.461041 
3-4611983 


34613434 


3.4614985 
;.4616486 


Num. 


2907 3.463 +45c] 
2908 3.463 5944 


29113-46038 3c 


2912/5.3641914 
291; 
29 1434644895 
2915 3-4645386 
2916 3 4647875 
2917 34649364 
29183 4650853 
29193 3.4652341 
29203 3-46 53828 
2921 
2922 
2923 
2924 3-4659775 
2925'3:466 1259 
2926 
2927 
2928 
2929 
2930 


Logariim. 
3.4632956 


[= 


2506 


2909'3.4637437 


291 1i13-4040422 


3-464 3405 


[3-4655316 
3.4+656802 
3-4658288 


13.4662743 


3-4664227 
3-4665711 
3-4667 194 
3-4668676 


3-4617986 
3.4619485 
3.4620984. 
3.4622482 
3.4623980 


3.45727 62 
3-4574276 
3.4575791 
3-4577305 


2901 
2902 
2903 
[2904 


3-4579819 


12905 


3.4625477 
3.4626974 
3.46234.70 
3.462996 


2931 
2932 
2933 
2934 
2935 
2936 
2937 
2938 


3.463 1461 


8 
293 P 46J1 59 
2940[3-4683473 


3.4670158 
3.4671640 
3-4673120 
3.4674601 
3.4676081 
3.4677560 
3.4679039 
3.463051 


Bb 3 


- 
i a 0 


— —_—— — 


az 


4+ 


Num. 
2944 
2942 
2943 
2944 
2945 
2946 
2947 
2948 
2949 
2959 
2951 
2952 
2953 
2954 
2955 


| Logarithm. 


3-4634950'2976 
3.463642.7]2977 


3-4637903 
3-4639378 
3 4690853 
3.4692327 
3.4693801 


3.4698220 
34699692 


3-4705575 


2956 
2957 
2958 
2959 
2960 
2961 
2962 
2963 
2964: 


3.4708513 


3-4711450 
3-+7 12917 


2979 


3.469 5275 
3.4696 74S 


3.4701163' 
3.4702634 
34704105, 


2938 
'298 -F 
2990 
3.4707044.2991 
3.470998 2) 


[2995 


Num. 


2978 


2980 
2981 
2982 
2983 
2984 
2985 
2986 
2987 


2992 
2993 
2994 


Logaruthm 
3.4736329 
3-4737788 
3-4739247 
3-4749705 
3:4742163 
3.743620 
3-4745076 
3-4746533 
3-4747988 
34749443 


Num, 
"5 
ZOI2 
ZO13 
3014 
3015 
3016 
3017! 
3Ol 
po19 
3020 


3-47 503898 
3-4754352 
3-4753806 
3-475J5259 
3:4756712 
3-4758164 
3-4759616 
34761067 
344762518 
3-4703968 


3-4714334\2996 


3-4715852 
34717317 
3-47 18782 
3-4720247 


2997 
2993 
2999 
3000 


2995 
2906 
2967 
2968 


2969 
2970 


3.4721711 
34723175 
3-4724639 
34726102 
$-4727584 


Ce a LDL. => 


297 
2972 
2973 


aptet 
3473048} 
3:4731949 


6974 


——_ 


697584734979 


B-473 3419 


3001 


3.4765418 
34766367 


3021 
3O22 
3023 
3024 
3025 
3026 
3027} 
3028 
3029 
3030 


3-47 39991 
3.4 791432 


3.4794313 
3.4795753 
3.4797192 
34798631 


3.4$00069(3055 


3-4801507 
3-4 302945 
3.4304381 
343895818 
34807254 
3-480868g 
3-4810124 
3.4811559 
3-4812993 
3.481 4426 


3031 
3032 


3.4763316 
3-4769765; 


3 002 
3003 
00 
3095 


200613477989. 
30071347813 34 
309313.4752778 
2999144734222 


3-4779553 
3.-4776999 
34775445 


3933 
303 


84771212,3035/3-4321597 
8-4772660[3036 
3-4774107 


3037 
3038 
3939] 
3040 
3041 
3042 
3043 
3944 


3-4828736 
3483 I592 | 
3.4833019139783.48$2686|_ 
+2144 07oÞt8h097 
304 513483537313080(2.4885507 


34319859 
3-48 17292/3 067% 

3068! 
300933 
3079134 


3-4318724 
3.4820156 


34523018 
3-4524448 
3.4325878 
3,4827307 


3.43390164 


Lagaritlos. 
3-47 8710 


34788550 


3-4792873|3050 


{2051 


3056 
3057 
3058 
3059 
3060 
3061 
3062 
3063 
3064; 
3065 


3071 


13.43.4726 


34857214 


306613. 


[3 0713-4 
3973P* 
307813-48 
3975Þ 


ELD 
3«49 37299 
3-4838725 
34840150 q 
3-484 1574 
34542998 
3-4944422] 
454584 | 


3.434 8690 
34850112 
34851533 
34852954 
3-4854375 
3-485 5795; 


Z 


3-4858633 
3-4360052 
3.486 1470 
3.486288 

34864305 


3070Þ3- 
3077B- 


3910 78556 5! 


_— 


—_— . 


2082 3 pt >a 
3083 3.438973 5 
3984 3.489114 4 
3035 34592552 


3117 
3118, 
3119 
3120) 


-Logarithm. 
3.4935974 
3.493736* 
3-4933761 
3.49401 54 
3.4941 546 


2036 3.4893959 
3287|3.4895366 
3088 3.4896773 

z089/3.4898 179 


3121 
3122 
3123 
3124 
3125 


CHILITAS 4. 


am LauratnſFem, 
3031 3.488691713 116 


Num. 
3151 
3152 
3153 
31,54 
3155 


Logarithm. 


3.4983617 


34984484] 
3-4985362 
3.4987240;3 


Num.| Logericinm 
3156, 3.5932 458 
31873. 5033821 

1383. 5035193 
z3189/3.5036545 


3-4939994/3 190 


3.4942930 
3.494 +329 
3-494.5729 
3.4947 110 
34943500 


3093-48 .4899585 
3991 3.4900990 
3092/3-4992395 
3093 3-4993 799 
| 30943 4905203 
3995 (3.4996607 


3126 
3127 
3128 
3129 
3130 


315 
3157 
3158 
3159 
3169 


13-499 1370 


3-5237907. 


31y1l 
3192 
3193 


34992746 
3.499412 1 
3-4995490 


3-499687 113195 


3-4949390 
3-495 1275 
3-495 2067 
3-4954956 
3-495 5443 


3096 3 .4g08009 
3097 34909412 
3098 3 .49108 14 
3099 34912216 


3131 
3132 
3133 
3134 


31003 4913617 


3135 


3.4956831 I 
3.4958218 


3.4959604: 
34562375 


3101, '3 We 
3102/3 4916418 

3103 3.49178 l 
3104 3 4919217 
3105 34920616 
3106;3-4922014: 
3107/3.4923413 
3103/3.4924810 
3109|3.4926207 
311013.4927 


$18 


3136 
3137 
313 
313 


3-4963761 
3.4965145 
3.4966529 


3.4960990f3 


3161 
3102 
3163 
316 

316513 
3166 
3167 
3168 
16913 
3170 
3171 
317213 
3173 


3.4967913 
3.49692 


3174 
3175 


3194 


3.5939268 
3.594062g 
3.594198g 
3-5943349 
3.5944709 


3499824 3 
3.4999619 
3.5<02992 
3. 5002365 

3-50037 37 
3. 3.5005 109f3201 
3.500648 1' 13202 
3-5007852/3 203 


3- 5010593 3205 
3.511962 3206 

5013332/3207]3 
3.5914791'3205 
3.5016069 3209 


713. 5047426 


js 5050142 


350092223 204 


3.5917437,3210 


3.5046068] 


þ 


3.594878 5 


3-525159Y] 
3.5052857] 
Z. 5054213] 
3-5955559| 
35056925 
3.505828c 
3-5959635 

. 5960990 
3. 5962344] 
3. 5963697 
3-30053090 


3.4970679 
3.4972062 


3.497482 
34976206 


311113.4929000 


311213.4930396 
311313493179 
3114/3-4935% 
3J115913.49345 


$149 


3-4973444/3 


3176|3 
3177 
178 
3179 
3180 


.501 8805 
3.5020172 
3.5021539 
3. 3944907, 


3: 4972 587) 
3-497 8967 
3.4980347 


3181 
3182 


3. J2<290T, 
3. 502833 


498 1727] 


$153 


3153 
3 


321113 


.5066403 


3.592427 1 13215 
3-502$637/3216 


6613218] 


3.59297311321913 
4933 108318513. FOZ1O 


: 


3212 
3213 
3214. 


3.599775F 
3.5969107| 
3.5979459 
3.59718 1c| 
3.597 316G] 
3-5974511þ. 
3.3975960] 

»JO77210 
3.397355 


—_ _ — ——_— ——— 


3217 


was AM... 
_—_ 


3220 


Bb 4 


CHILIAS 4&4 


CO IAE=E | on TAGS: en PAI IR a. a w_— m__— 
% *® _ 


| 


Num  Logaruhm 
3321:3-507990; 
3222'3.508125z 
3223 3.503260} 
3224. 3-508395c 
3225/3-5085297 
3226 3.59866. 
3227|3.5087990' 
3228 3.508933 5; 
3229 3.5990609, 
3230 3-5092025 
3.5993 379 
| 


3231 
3232 3-509+713 
3233 


3234 


| 
| 
| 


3236 3-5100085 
323713-$101427 
3238,3.5102768 
3239 3-5104109 
PLE 

241 3.5106790 
3242;3.5103130 
3243;3-5 109469] 
3244/3.5 110803 
3245/3-5112147 
3246 3.5113455 
3247,3-51 14823 
3248 3.51 16160 
3249 35117497 
ph cs 3.5118834 
3251[3.5120170 
3252]3-51215@5 
325 313-5 12254] 
$254/3-5124175 


3.50960 57 3 263{3.5142820 
3.5297400 3269 
323 5,3:50937433270 


Num.) Logarithm. 
3256 3.512634 4 
325713-5128178 
3258'3.5129511 
3259!3.5130544. 
3250,3.5132176 
3261[3-5133508 
3262/3.5134040 
3263(3-5136171 
3264:3-5J137501 
32653-51332 
3266, 3-5140162 
3267,3-5141491 


3.5144 149 
3.5 145478 
3.5146505 
3272)3-5148133 
3273'3-5149460 
327413-5150787 
3275/3-5152113 
3276|3-515343) 
3277135 154704 

27313-5 156089 
327913. 5 157414 
328013-5158738 
328113-5 160062 
328213.5161386 
328313.5 162709 
3284[3-5164031 
3285]3-5165354 
328613.5166676 
3287,3.5167997 
3288[3.5169318 
3289;3.5170639 


3271 


EDS 


Num. 
3291 
3292 
3293 


3-5173279 
3-5 174598 
3-5175917 


3294 


3294/3 


3.5177236 
$175554 


3296|3.J179972 


329713: 


3298 
3299 
3300 
3JZZOl 
3302 
3303 
3304 


3306 
3307 
3308 
3309 


3310 


5 15 I 139 
5152506 
5133823 
3-5155139 
3-5156455 
3-5187771 
3.5 189086 
3.5 190400 
Is Aff 
35193023 
3-5194342 
3-5 195055 
3.5196968 
3.5198280 


3, 
3. 


| Logarithm./Num. 


3311 
3312 


3313 3-5202214 
3+5293525] 


3314 
3315 


3.5199592 
3.5200903 


35294835 


| "ctenoi 
3-521922 


3-522052d 


3329 3-J223139 
3330 3+5224442 
33313+5225740 
3332 3-5227050 
3333 3-J22035 3 
3334 3-5229656 
3335 3-5230955 
3336'3-52 32260 
3337,3-5J233562 
3335 3-5234863 
3339/3-5236164] 
3340]3-5237465 


3 341/3-5238765 
3 342/3-5240064 
3 343|3-5241304 
3 3443-5 242663 
3 34513-5243961 
3 34013-5245259 
334713-5245557 
3348]3-5247954 


3316{3- 
331713. 
331313. 


3319 
3320 


3323 
332 


3290 3.5171959 


332113. 
332213. 


3325 


| 


| 


3255/3-5125510 


CHILIAS 4 


Num 


———_— —— 


z361[3.526460) 
3392 3-5265977 
Z3 2633. ) - :67209 
3354 3 3268560] 
3365/3 3.526955 1; 
$366 3.53271141 
3357j3 J27243113 
33 693. < 273721 
336413 5275010 
3370 3: 5276299 
33713-5277 598 
3372/3-5279876 
3373/3-5250163 
3374/3-5281451 
3375/3-5232738 


| LogarithmdNum. 


3:96 


3407 


3376 
3377 
3378 


3379 
3380 


3-5284024 
3.5255311 
3-5286596 
3.5287882 
3.5289167 


3331/3.5290452 
3382 3.5291736[3 
$7 J293©< ©20| 
3384 3-5294303 


3397 
3390 
3399 
[3400 
3401 
3 4.92 
3493 
3404 
3405 
3406 


3408 
3409 
3410 
3411 
3412 
3413 
3414 
341513-5: 
3416 

3417 
3418 
3419 


Logari bes [Num 


3.532967713431 


3.531995 513432 
3-53122,4 
3.3z3135J12 


3433 
3434 
3435 


3:3314729 
3.5316-66' 


3436] + 
3.531734313437 


Logarithm. 


3-5 354207 
3.5J5353473 


Num. 


| Logarithm.; 


3466 


3.53992 86} 


34134 65j3.54CO79L 
513469 3.5402043 


Tn 


3467 3.539953 


3470 35493295] 
347-1; 3.51 04 549 
3+72 3.5495" [97 


353327544 


3-531861913438 


Zo 
3 


od 


3-5319%9413439 
192117124409 


3-5322445 3441/3: 5366847 34 76.3 3. 
13-5368109 3477 3- 
3.5369370 347813. 
3.537 0631 347 93+ 
3. 5371892 3480 3. 3.5415792 


3332372113442 
3-5324996 3443 
3.5326270/ 3444 
34451353 


3 


5363059 347 3 3- 
> 
-5365584 3473 


$54<7 £45} 
54995290 
5409545 


3.5323817 
3.53 30090 
3.5331363 
3.5332635 
3-533 3907 


3446 
3447 
3448 
3449 
3450 


35373151 
3-3374413 
3-5375672 
3.5370932 
3-5378191 


35-3335 1791345} 
3-5336450/3452 


3-J 37 945O 
3-5 380708 


3-5337721 3453 
3-533599113454 


3-5381966 
3-5 393223 


3481; 
3432 
3433 
3484 
3455 


$3419798} 
1412047 
5413296 
54 14544 


3. 5417040 
3.5418288] 


3-5419535 
3.54207S1 
3.5422C28 


3486 
3487 


3488 


3.5423274 
3.542519 
3.5425765 


| 


3489|3.5427010 


3395 
3286 
3387 
3338 
3389 
3390 
3391 
3392 
3393 
3394 
3395 


3:5295337 3420 
3-529686913421 
3.529815 2/3422 


35299434 
3-5300716 
3-5301997 


3423 
3424 
3425 


3-5340261,;34 
3.5341531 
3.5342800 
3.5344069 


345513-5354481 


3456.3-5385737 
345713- 50994 


3458 


3-5345338| 
3.5348606; 


3459 
3460 


3.5 39925O 
> 5200504 
3-5399761 


3.5303278 
3.5304558 
3.5305839 
3.5307118 
3.5308398 


3426 
3427 
3428 
3429 


3.5347874 
3.5 349141 
3.53 504035 
35351675 


3450 


3.53 52941 


3461 
3462 
3463 
3464 


3-5 392016 
3.5393271 
3.5394525 
3-53395779 


3465 


3.5 397032 


3490 
3491 
3492[3 
3493 
3494| 


3495 


3496 
3497 
3498 
3499 


54257 


3-5425254 
3.5429493 

$5430742| 
3-5431986 
3.5433229 


3-54 34472 


3-5436950| 
3-5438198 
3-5439439 


3590 


3.5440630 


CHILIAS' 4 


350l 
35JO2 
3J93 


3508 


3511, 
3FI2 


3514 
3515 
3516 
3517 


Logarithm. 
3.5441924'3 


3-5443161/3537/3-5486351 


3-5444401 


3.5439596 


3-5454308 
3-5455545 


3.5439017 


| 
3513/3-5456781]3 548 


536 
3538 


3504 3-5445641'3539(3-5438806 
3 595|3:5445350 3540 3.549903 3, 
3506 3.54+3119'3541/3-5491259 


3507 3-5++93 58 3 342 3-5492486, 


35+3 


3 549 


3-5485123]3571 
35437578 
3574 


3576 
3577 
3578 


3-5493712 


3. 5501060 3534 


P 
Yum: Logarithm.|Num.” Logaruthm. 


3-5527898 


3572 3-5529114 
3573 3-55 30330 


3-5531545 


3575 3:55 32700 


3.5533975 
3-5535189 
3-55 36403 


3-5543650 


35459253 3 353:5522293 3555 3-5544592 


3.54604 3g, 


3-5451724 


3515 


3519 


3.5462955 
3.5464193 


3 520 3-5465427 
3521[3-5466660 
35203.5467894 
3523[3-5469126 
2524 3-5470359 
3525135471591 


0 
| 
| 
| 


3551 
3552 
3553 
3554 
3555 
3556 
3557 
3558 
3559 

560 


3-5 5935073586 
3.55247 30, 
3-5 505952 


3-5508 396.3590 3-5559944/3625 
3+FJJS1l 54 


3.5599518 3591 
3-5510B39 3592) 
3-5512059, 3593 
3.$51 3280 3594 


3-5514500 3595 


3 526'3.5472823 


3527 
3528 
3529 
3 F3O 
3531] 
3532 
[3533 
3 534 


3-5474055 
3.547526 
3+5476517 
3-5477748 
3.5478977 
3.5480207 
3.54814.36 
3. 5482665 


13.3353: 


32-5483 394 


3561 
3562 
3563 
3564 
3565 


3.566 
3 567 
h 


5 


568 
357 


3.5515720 3596 
3.5516939]3597 
3.5519158/3598 
3-5519377)3599 
3:55 29595 360d 
3-5521813 3601 
3.552303 1/3602) 
3-55 24248'3603 
3-5525465|3604. 


3587 
3588 355485 24/3623 
3-5507174-3589'3-5549735|3624 


3+-5546103 
3.5547314 


3-55 53363 
3+5554572 
3-555 5791 
35556989 
3-555%197 
3-55 59404 
3.5 560612 
3-5561818 
3.5563025 
3-5 564231 
3-5 565437 


3606 
3607 
3608 
3609 
3610 
3611 
3612 
3613 


3 599/3-545 1834 3 544'3-549493 7/3579 3-5537617]3614\3.55 79881 
3510 3-545397 13545 35496162 3580 3:5538830 3615/3. 5581083 
3546 35497 357 3581 3-5540047 3616 3.5582284 
354713-5498612 3582'3-5541256 36173-5583485 
3-5499836 3583 3-5542463[3618 3.5 584686 


3619 
3620 


Num. 


(3-5577477 


itims} 
(35570257 
345 571461 
3+ 572665 
35573869] 
3-55 75072 
3.5576275 


3-557 5690] - 


3.5555886 
'3.5587086 


3621 


3622 


3-558828x 
3-5 589434 
3-5590683 
3.5594882 
3.5 593030 


3626 
3627 


3-5594278 
3.5595476 


3628 
3929 
363 

3631 
3632 
3633 
363+ 
3635 
3636; 
3637 


3-5 566643 
3.55678 


3638 
3639! 
3640 


3-5596673 
3.5597870 
3.5 599956 
3.5600262 
3-56014.58 
3.5602654 
3.5603B49 
[3-5 605044 
3-5606339 
3.5607433 
3.5603627 
3.56 


3.56 


> Id 


IT 


3.55 26632'3605 


3-5 56905 3 


CHILIAS #4 


Num 


3641/3 
3642) 
3643 
3644 
3645 
3646 


13660 


3662/3 
[3663 


367 


3667 3.56: 
| 


Sago 

5612207 
<p 
3-55 14.592 
3-561 5784 
64513: .5$616975 
3.5618167 


3:5634811 


3-563 5997 
3-5637183 


564902 


3676 
3677 
3678 
267913-5657298 
36303.56 5847% 
2631 
3647/3-5619358'3682 
36483. 5620543 3683 
3649, 3.5621739 3684 
3650 3. 5623929 3685 
3651 3.562411 3686 
3652/3:56253023687 
[3653 3-5626497 3688 
3654/3.5627685;3689/3 
365 $]3-363 $628874.3690 
3656.3. 5630062 3691 
3657/3-563 125036 
3658/3.5632437/13693 
3659/3.5633624'3694: 
3695 
3696 
3697 
3:5638369/2693 
3664 3.563955 $1369 
3565 3-564 3- 5242740 3709 


3797 
3673.5650209[3 708 
3674' 565039213709 


3.565375 
3-5654936 
3-5056L17 


3-56 59655 
3.566083 8, 
3.5662017 
3.5663196 


3.5664.37 
3.566555 
3.566673 
3.566790g 

5669087 
3-56790264 
3.567 1449 
3-5672617 
3-3673793 
3-574 969 
$695]3-5076144 
3.5677320 


3.5679669 
3. 5680843 
3+ 5682017 


T 


3.5678494 


um. 


| —— 


3711 
3712 
3713 
3714 
3715 


| Logerithm. 
3.55949 10 
3. 5696089 


, 


3-569 724 
3.56998419 
3.569958 


Num, 


3746 
3747 
3743 
9'3749 
3759 


3716 
3717 
3718 
3719 
3 720 
3721 
3722 
3723 


372 

3745 
3726 
3727 
3728 
3729 
3739 


+ 3+5710097 


3-57 13594 


35715924 
3:5717087 


3-5720757 


3.570 1926 


3.5 703094 


3-.5704262 


3. 53705429 


3751 
3752 
3753 
37 54 


3-5,706597 


3-57077 64 


3-570393Q 


3-5711263 
3-57 12428 


3-5714759 


$731 
3732 
3733 
3734 
3735 


3-5718252 
3+5719410 
3-7720580 
3-5720743 
3-5722906 


3-5683192 


3736 


13.36 84364] 


.56B 5537; 
£56867 10! 


-F691 397 


5 


3739 
4-.5687882 3740 


de 37 


3.737 
3733 


374 


3-572.4069 
3-5725231 
3.5726393 


3-5729877 
3+5731038 


3+5727555 


3-5728716[377 


3756 
3757 


31759 
3760 
3761 
3762 
3763 
3704 
3765 
3766 
3767 
2768 
3769 
3770 
3771 
3772 
39773 
3774 
715 


3-57 44943| 
3755, 


[3-5748412 
3758: 


3.5759956 
3.5701109 


3-3763413 
3-5704565 


3.5769169 


Lorraine 
3-5735678 
3.5736837 
3-5737996 
3:5739154 
3.57493 T3} 
3+5741471 
'3.5/74.2628 
3.5743 786| 


3-5746099 
3.57472456 


345749568 
3-5750723 
3-5751878| 
3.3753033 
3-5754138}- 
3.5755342 
35756456 
35757650 
3-5758803 


3.5762261 


3-5765717 
3-576636L 
3.5768019 


3-5732498 
5734518 


3776 
3777 
3998 


3-573:3358[2779 


780 


+5770321 
+577 1470 
F77 2620 
2773709 
-$774917 


-.C HULTAS: 4 


\Nuio. utD,' Logarithm: 


3731 3: 5776067 
3782 3.5777215 
3783 3:5778363 
3794 3. 5779511 


— 1 Þ rt 


> Wes 5782953 


3799 3- 3.5786392 


3791 3. 35757539 
3792 3.578868z3; 


13794 3 hangs 


—y _—_—_—— ee End 


S. 797 3: 5794406 
37983. 5795850 
3799 3-5796693' 
33003. 5797836 
3861 3. 5790979, 
3%023. 5820121 
3803 3.5801 263 
<"3h4 5802405 


3786 3.5781806 


3320 


INum Logarithm. Num: Logarithm. Num. 
z$16|3.358 16084385 1/3.5855735 38863. - 5 
381713. 5817222 3852 3.5856363 3887/3. 896145 
3818|3.58138359/3853/3-5857990,3888 
3819]3-53819497|3354 


3.58206343855 


3821 


3.58217703856 


3322 


3. 5822907 3557 


3. 5859117 23889 3.5893379 
3. 3. 5860244 3390/3. 5899496 
3-58613703891'3, 5900612 


3788 3. 5784100/ 3323|3.5824043 3558 
3789 3. 5785246 3324/3.5825179 3559/3 


3803|3.5806969! 


3807, 3. 5305829; 3842 


z. ya632625 
.5864.748, 
3825/3. 58263 143360/3.5865873/38 


38263. 53274593861 3-5366999 3896'3.5: 5900189 


382713.5%2 3585 3562/5. 5868123 


3593 3- 5789328 3828|3.5829719'3363'3.5863247 


3829/3-5830g5433643.5370371 
3830/3. 3-5831933 3365'3.5' 537 1495] 
3* 3113. Ls on 5372 2618 
38323.5834255138673- 5873742 
3933/3: 5335332 3868|3.5374.86 
3834'3:53365211365 
383513.53$37654/3870/3 


3. $862496|3 892/3.5901728 


904 .5903959 


3-537 59$7' 3904/3591 599 
5877110 3995 3-56 3-5916210 


38363.5838786 3871 
38373. 5839915/3872 


| 
334.3|3 5846704 


3.587 $232, 3906/3. 54 5917322 
3.3879353 39073 5918434 
3338 3.584105 3373/3-5850475 390 
38393: 5842181 3874 3- 55381596 3909 3: .5920657 
3805 3.5803 547 3840/3.5343312 3875/3.5382717 39103.592176 
3806 3.580468, 33413.5844443 3876.3. 3-5883838 391113.5922875 
3: 5845 574138773. 5884958 3912 3.5923985 
3878,3:5386078 2913/3: 5925 


3309 
3810, 
23817 
331213 
3313 
3814 


38415 


3.58081 10/3844 
3.5809250, 3845] 
3. 3.581038 3346 

5811529134713 
3.5812668[334.8 
3.5813380713849 
3.581494513850 


3.58470 34 


3.3348963 
3-5850093 


5851222 


3.5852351 


3880 3:50 


38793-5887 198 39443 5926208 
83317 3905 325929310 
238t 3:5889436 3916|3. 5928342 
3882.3. 5899555, 391713-592953 
388 33-5 8y1674;3916 


3, 5897262 


3593 3.5902844 
395 35995075 


38973. $907304 
3898 3. 5903418 
3899 3.5909532 
3900.3.5910646 
3901/3.591175 

3902|3:591 2873] 
39033-5971 398 


3.59195 


3-5939 


3. 503347909058 35 Die a eta | 


3:5354607 


88513:53939 103920 


25932061 


CHILIAS 5: 


[Num. 
3921 
3922 
3923 
3924 
3925 


3-593396 

3-593 5976 
3.593613 
3-593 7290 
3:5933397 


3956 
395; 


3 960 


— 


3958 
3959 


-$972563]3991 
3-59 739603992 
3-59747 5$399313-6012993 
3994 3-6014950 
2995 36023165 


3-597 535: 
5976952 


3926 
3927| 
3928 
3929 
3939 
3931 
3932] 
3933 
3934 
3935 


35939503 
3.594609 
3-5941715 


3:594944 


3-5942820 3964 
3- $943925j39 
3-59459393966 
3594613513967 
3.5947239 3968 
3.5943 3443969 
713979 


3961 
3962 
3963 


65 


3-3978048 
3-597914)5 
3.593924 1 
3-5y$1336 
3: 5952423 
3.5933527 
3-5984622 
3e$$85717 
3.5936811 
3-593790z5 


3936 
3937 
3933 


3-595 165 
3, 595275. 


3940 3.595496 
394 1/3- 59560 


3943/3-5958268 
3944 3-59593.99 


,3-$9 505 5 113971 


3939 3-595396013974 
3-5993371 


3942|3-59$7166/3977 614012 
813.5996643/4013 
3-5997739j401 


3972 
3973 


3945,3-3960470 
3946 3-5961 571 
3947 3-$96267 1 
3943.3 5963771 


3949.3-596487 1 


3.39383999 
3.$990092 


32996 
3997 
3998 
3999 
001: 
4002 
4003 
4004 
4005 
4006 
4007 
4008 


3-599 3196 
3-$99227 


3-5994464 


4C0 
4010 


4011 


3-599535 


Z 


| 


. 
— — 


3 601625 
3.6017341 
3.6018428 
3.6019514 


4000 3.60206C0, 


3.602 1685 
3.6022771 
3.6023556 


neg 


3.602454 1|- 


Denim tony Lager 
3.60108 17 4026 3.604873 


3-6017905]4027 3.60498 16 
4028 3.605c8g5 


4029/3.605 1973 


4030 


4033 
4034 


4031 
4032] 


3 5]3-6053+35 


3.6053050 
3.605+125 
3.60, 5295 
3.605628 2] 
3.005735; 


713.6060587 


3.6059512]. 


3.6061653 


3.006273d 
3.6063 514]. 


3.6027 10 
3.6028193 
3.6029277 
3.6030361 


3-603 1444; 
pon 


3.6032527 
3.693 360g 
3.6034692 
3.623 5774 


4041 
4042 
4043 
4044 
4945 


047 
4048 


A040 
FF 


3.636855 


3-5999922 
3.6001013 


2.6002103 
3.6003193 


3.529883.14015 


4016 
4017 
4018 
bp 


3.6004233 


O20 


3-6037937 
3.60390183 
3-0040099 
3-6041180 
3-6242261 


@239 
40F1 
4052 
4053 

054 
hos) 


3953[3-5969268 
39 54{3-5970367 


| 


395513.597 1465} 


3.600537 3j4021 
3.60064621[4022 
3-600755114923 
39(3 6008640140 
3.60097291402 5 


3-604 3341 
3.6044421 
3.6045 $OC 
3.6046580 


3.60476 5+ 


ſ2 


4056 
þ $7 
4055 
59 


4 


3.6064.888 
3.6065963 
3.0067037 
3.6068111 
2-60691% 
3.6070259 
3.6071332 
3.007240) 
3.907 34.7* 
3.6074550 


3.607 5022 
3.6079694 
3.6077760 
3-6078837 
3.607290] 
3.6080979 
3.6032950 
3.6083120 


060! 


3 .6084 19c] - 
3.6c8526c|; 


lom-[Log 


4265! 3. 6090605 LOO 


"© HIL1-A'S. 's, 


| rg Loparithnh. 
3:6123 77TH 13 EASE 36195191 
3\.6124660 132/3 6161603(41673.6198235 
13: 61257204133] $ 6162654 41689:6199255 

3. 61267794134: 61637054169'3 6200316 
* 6127839413 361647554199 3620136c 


4066 3.6091674\4101 
4067 3.6092742;4102 
4063 3.60938094103 
4069 3.6094877 4104 
4079 3.609 5944 3105 


3. 612889841 36 3 3.6165805/4771 36202403 
3.61299574137/3.616685 5/4172/3.6203443 
3.6131 5154138'3 6167905/4173'3 .620448 
3.6132073 4139 3.6168B954/4174/3.620552 
3.6133132/4140'3.617009 IF E6200363 


407193; 60970114106 
40 72.3.6098078 4107 
14073 3.6099144 4108/3 
4074 3. 61002104109 
4075 3.610] 610127641 10 


361341894141] 817105 176:3.620 wif 
3:61352474142 3-6192101[41773:620 

3.6136304+143 3-0173 149]4$17Þ;3. ole: 
3. 6137361+14413.6174197]4179/3:621072) 
3.61384.184145/3-6175245 +180 —_— 


4076 2. 3.61023424711 3 61394754146 3.6175293]4181{7:$212 $6 


40773 1610340741 1213. 614053 VH4786177 34084 
40783 6104472411313. 6141587 

4-793: 6105537411 
4089, 3.6 106602411: 
1;3' 6107666 41 16 61447 544151 
laoB2 3.6108730 411: 
4083136: 109794 41 18 
7.6110857 41196 61479184154'3.6184665'4139/3.622110« 
1408 3.611192143 
403613.611 36112984412 113.6 1 7500264156 5 
14.6114046 41223. 615108041573 SR 4192.3 62242713 
1408813.6115109/4123]3-61 521334158 .61389 + het 6225 
(28 6116171/412413.6153157 9 


oz 3.51 542404160361 933 4t95(/3.622.732 
409113 76118295 4126]3.6155292416113.6191 97741 RE 
9213-61193 50#127136156345141623.619402 L419 3.622929 


40903: 61172334125 


113.6 1p0417\4128 


5$12.612253 4 t5 


41$214:6243840 
74138 6198 3L 14:621405 


61426424149]3 617943441 [3.621 593 
61436984150 3:.61$04$3'4185/3.621695 5 

113.6 61$1527 $186 3.6217992 
614580941521. 61$257341873.62 15030 
3:6 146863 41 53]3.61$3 6194159 3.62 20067 


3.6148972415 55-61857194190 36222140 pl 
63 3.61867 554497 3.6 6223177 


+x593.618 


3 $157399,$1693: 6194064 4199/3 62g 


94S 61214F£1293.6 þ $844914164 $195 197 4199369 
9.6 bans Mes ob te PANE: pF: 


CHILTAS 5: 


3»6275 70614.277 


278 


244 3-62777 54/4279]3-6313 +2343 14{3-0345801 
21/4245|3-6278777/4280/3.6314438[43 15]3-6349%08 
4246 3-627980014281/3.6315452143 1613-63598 14 
$83/42473-62580823/42$2/3.63 16467143 1713-635 1820) 
421 3/3-624$91 $13-6281845/4283|3-631 7451143 18\3.6352826 
4214/3.624694 $42493-62328674284/3.63 18493143 19/3-6353832 
421 5/3-624791642 303-628 333g4285/3.63 1gy08/4320/3.63543 77 
4216 3-6249096/425 113-628431 4286/3.63205 113-655 551 
1713.62. 4252/3.628 5392242 57|3.632 155 3-63.568:43 
42123-6257 Yr Wn yr ps 313-63.57552 
42 19 3-62 520g 5/42 543-623737$:425%9/3.63235 363.588 57 | 
4220/3-62 53 L244259/3-6233996,4290/3.632457 25635980 | 
42213-625475 4256/3-629001 6429113.6345335{43263-63.50855 | . 
4222 3:6255 182[4257 $.6291036 429 3.63265974342713-636 186g] * 
4223 3.625621 1/4253/3-62920 57 429313.63476a9/4328/3.63628; 2]. . 
4224 3-6257239/4259/3-6293076:4294/3.6348620/432913.6363376\, | 
4225/3.62.58267/4260/3-6294096 429513.6339632/43303-63648794: 
4226/3. 6259293/426 2.62951 15 4296/3.6330649/425 1/3.6365882], 
4225 3.6260322/4a62/3.6296134/425713.633 1653/439213-6356589|; - 
4228/3.6263 3.6297 153 4258{3.6352664;4333/3-6367887| 
422.919.62623771429, 3.6298172429913.6333674/4334/3-636388gi | 
4230/3-62634 3.62991904300/7.63 346B5/432 513.635989 
423115. 3.6390208 4301 3-63 35694/433613-63 708937 
423213 3-6301226 430213.6336704/4337j3:63 71894 
233 63022444,4 ba $6372395} - 
4.234 690326 6338723/475913-6373896- 
| 70} .6304279.4305[3.63 70732/434013.63748971 + 


| Loyaruhm. 


3.6306312 


3.0305345 


275136309361 


3-6310377 
3.63/11392 
3.6312405 


| Logarithw 
3-6305296 


3.6307329 


4306!3-6340740 
4.30713-0341749 
4308[3-6342757 
4309[3-6343765 
4310/3-6344+773 
43 1113:63:45780- 
4312(3-03467$8 
4313'3-6347795 


.CHILTAS 7. 


Num. 


Lagarithms 


4341 
4342 


4351 
4352 


4353 
4354 


4356; 
4357 


435 53-5389882 


4353 
4359: 


4361 
4362 


36393869 
4360.3 3-6394865 


436313 


ls 


4368} 
4369 


364 3-6398847 
65/3-6399842 
[3366 3: .640083 

4367|3-64091832/4402 


| 


4370/3. 
437 [3 
437213. 
1437303: 
437413. 


3.63753g8 
3-63 6898/4 


4343 3-63 77898 
+344 3.63 78898 
4345|3-63 798984380 3.54 14741 
4346 3-6380897 7438 1/3:6415733 
434713 63318964382 3.641672 

4343'3-638289514383 3-6417715 
4343/3-63838944334 3.6418705 
4350 3-6334893 
351136 6385891 


3.63 £6839 
3-63 8788714 
3.6338834 


Z .6390879 
3.6391878 
3.6392872 


36395961 
3.6396857 
.6397852 


+376 

+377 
+378 
4379 


3.6410773 
3.6411765 
Z -6412758; 
3.6413749 


4416 


N um.| Log-rithm.|Num. Logarithm. 
4411 3-0445391]4 
I2 3:6446355| 
13 3-64+7339 


4414 36448323 
+415 3:6449307 


3-6450291 


44 17 3-6451274 
4418 3-6452257 
4419 3-6453240 


4355 3-6- 36419696 4420 3.64 6454223 


433g! 
4390 


439 
4393 
439 


4395 


4336, 3:64.20636' 44213 645 5205 
4 38713:6421676 4422 3-645018 7 
358 3 6422666 442 3 3-645 7169 
9:3 6423656 4424 3-0453151 
3.64246+5 442 5 3-6459133 
439113 3.6425634 344426 3+ 6460114 
2/3.642662 3/4427 3-646 1095 
313-6427612 4428 3.6462076 
3.642860 14429 3-6463057 
3- 64295394430 3.6464037|44< 


439613- 6430576/443 13 .6465017 


4398 
4399 


+420 


3.6492g26 
3-640382 


4403 


4405 
406 


2.6409781 


14407 


hdd 


4408 
4409 
44T0 


3-643 1565/44 
3.6432552 


3.6433 $40 4434 3-646795 7 


04136433473 


3.6434527 


i 


113 -6435514/4436|3-64699 15/4 4471 
4437 3-6470894/4472 
4438| 


3.643650© 
3.64374 87 


3.6439459 


Me 


4432} 
33; 


5435 


44-39) 
4440 


3.64.40445 
3.6441430 


4441 
4442 


3.64424164443 


3-644 3401 
3.644438 


6444 


3-647 73839 


4445 


3.6465997 
3.6466977 


= 
4460[3-049 3 


es 7 


F 469 


3-646593 


3-6471873 
3-6472351 


3.6474508 
3.6475785 
3.6476763 
36477740 


4470 


4473 
44.74 
4475 
4476 
4477 
$47 
79 


3.64787 1814430[3-6312780| 


3-6503075 


36505989 
3.650696 
3.65079309| 


813-6510841 


3-6502104 


3.650,047 
3.650501 


3.6508go1 
3.6509371 


3-653 21811] 


CHILIAS 


T. 


| Logarithm, 


513-6517624 


3-6522463 4525 


um. 


Logarithm, 


4516 
4517 
4518 
4519 
4520 
3. 6518593 4521 
3.6519561/4522 
3:6520528/4523 
3.65214906l4.524. 


3-651375C 
3.6514719 
3.6515687 
3.6516656 


36547539 
3-6543501 
3.6549462 
3.6550423 
3.655134 


Num, 
4551 
+552 
4553 
+554 
+555 


Logarithm. 


3.6551065 
3.6582023 
3.6582976 
3.658393C 


3+655234) 
3.6553306 
3.6554266 
3.6555226 
3.6556136 


95/3:6527297 4530 


450013-6532125 4535 


3-65369434540 


10j3.6541765 


3.6523430/4526 
3. 65243974527 
3. 6525364 4528 
3-6526331/4529 


3.65282634531 
3.6529229 4532 
3.6532195:4533 
3.6531 160 4534 


3-65330904536 
3+ 653405 54537 


4556 


4560 


45 5713+ 
4559[3- 


45 5913* 


3.6539648 


nn; 


Num. 


4586 
+537 
4588 


4559 


4591 


art 
3.6614.340 
3.66152837 
3.6616234 
3.6617181 
3.6618127 


3.6619973 


+592 
+393; 


3.6620019 


.3.662C964 


4594) .6621910 
+595 3: 3.662285 5 


3-0557145 
3.6558105 
3.95 59064. 
3.656002 2 

46560982 
3.6561941 
3-6562899 
3.6563557/4 
3.6564815 
3.6565772 


4551 
4592 
4503 

504 


4596 
567 
568 
4569 
14570 


3 3.6566730 


4571 


4565/3 


3.659060 1 
3.059553 
3.6592505 
3.6593456 
3.6 594408 


3.6595359 


45963 3.662300 
4597/3-6624745 
4598,3.662 $690 
4599/3 .66266 34 
4600/3.6627578 
4601/3-6628528 


3.6596310 
3. 0597261, 
3. 6598215 
3. 3.6599162 
3.6600112 


4650213-6629466 
4603|3-0630410 
46C4,3-6031353 
4605/3-6632296 
4606 3- 6633239 


; 


3.6601062' 4607 


365350194538 
3-653 59844239, 


3-65379124541]3 
3.653383764542 
3.65398394543 
3.654032, 4544 
4545 
4546, 


3.6542728 
3-6543691[4 547 
3.654465 3/4548 
3-.6545636[4 549 


3.65465 784550 


3.6567 688/45 72 
3.6568645/457 3 
3.6569690/4574 
3.6570558 

3-6571515[4576 
3.657247 114577 
3-657342714578 
3.657438314579 
'3.6575339]14580 


3.6576294[4581 
3-657725c|4582 
3.6579205[4583 
3:657915914584 


3.6602012 
3 .6602962/ 
3.6603911 


14608 
46cg 
4610 


3-6634182 
3.6635125 
3.6636067 
3. 6637009 


3.6604860 
3.660530g9 
3.6606758 
3.6607706 
3.6608655 


4611 


4612 
4613 
46 14 
4615 


3:6609603 
3.6610551 


3. (052499 
3.6612445 


4616 
4617 
4618 

i9 


20 


3.663795 1 
3.6633893 
3.663983 5 
3.6640776 
3.66 6641717 
3.6642658 
3-6643599 
3-6644539| 
36645480] 


3.6580114\4585 


[2.6613393 


3-6646420 


Cc 


CHILIAS Pf 


Num.| Lo 
4621 
4622 


4627'3.6652995 
4628'3.6653933 
4629 3.665473 


— SZ 
3 8647360) 4656 
3.6648299j4657 
462313.6649239/4658 
4624 3.6650175/4659 
14625 3.6651117;4660 
4626 3.6652056/4661 
4662 


4664 


31/3.6656748' 
3.6657655 
3 .6658623 


4631 
4632 
4633 
4634 
46353 — 


4630 3.665 5810,4665 


4663 


Segereins, Nom 
3.6630130 30 


3.6683 59 


m.| Logarithm. ow 


4691 = 671265447 26 3.6744937 
3. 668106214692 13-6713580/4727 3. 0745856 
3-6631995/4693|3.6714506/4728 3.674677; 
3.6682927/4694 3.6715431 4729 36747693 

3 4695]3- 67163 56 4739/3. 36748611 


3.6634791 
3.6685723 4697] 
3.665665 4/4.698' 


3-6687585'4699 
3.6688516 4700 


4696 


1,668 


3.665 95604669 
4670 


4-666 
667 


3.6689447/4701/3-6: 
3.66903784702 
3.6691308 4793, 
3.0692239/4704 
3.6693 1694705 


14636 3.666 1434. 
1463713.6662371 
46383. .6663307 
46393 .6664244 


4640) 3. 66651804675 3. $.6697516' 
4641 3 6666116 4676 3. 3.6698 745147 I1 
4642 3.666705 14677 3.6699674/4712 
43 3.6667987 4678 3.6700602/4,713 
4644 3:6668932/4679/3.6701 $3047 14 
[4645 3:66698 57 4680, 3 .67024594715'3.6734817 4750 3-6766936 


4673 


14671 
4672 


3 366940994706 
3.6695028/4707 


3.6695958.4708 


4074 


3 66965874709 


4710 


3 671728114731, 
3.6713206 4732 
3 671913944733 
3-6720054 47 34, 
3-6720979, 4735 
3-6721903 
3.6722526 
3.6723750 
3.6724673 
3672559614749 


4738 


03/4736 3.67 6754117 
473713 675 5034 


4739 36756867 


Logaritinm, 


— 


3. 3-6749529 
3.67 50447] 
3.6751365| 
3.6752283 
3 3-57 53200 


3.075 5951 


36757783 


3.672651914741 
3.6727442 4742 
3.6728365 4743 


3.6729237 4744 
3 6739209 4745/3 +6762362 


3-6758700 
3.0759615 
3.6760531 
36761447 


3.67311314746 
3.6732053 4747] 
3-673 29744745, 


367333964749 


[4646 /3.6650792 4581'3. 670338647163. 3-67337334751 
(4647/3.6671727 4532 3.67043 14/4717/3-6736659/4752 


4648 
14649 3.667 3595 


$93-6674530, 


468 


3. 6672661 4683/3 67052424718 3.67 3 


3.670616g 4719 


3.0675463 

36676397 

5313-6677331 
3.667826 


wo 6679197 


4651 
652 


721 


723! 
3.671 


$79 +753, 


; 


3:67403404756) 


3.673 


722/3.67412604757 
367421794758 
4724:3-6743099|4759 
3.671 1728 4.725]3. 674401814760 


$004754 3.6770592 


3.6763277 
3.6764192} 
3.6765106 
3.0766022 


3.6767857] 
3.6768764] 
3.6769678 


j' 0771595 
3.6772416 
3.67 73332 
3.6774244 
26775157 
36776069 


CHTETAS FX 


Num. 
476113. 


4764 
4765 


475213- 


476313» 


4-766 
4767 
4768 
4769 
4770 
4771, 
4772 
4773 
4774 
775 


= 


3.677071 84799 
3 3.6780629 4300 
3.6781540/4301 
3.6782 452/402 


713-6B09697 


Logarithm. Num. Lies 

3.6808792 4831 3.684037 
4832/3. .6341269g 

3.68 10602 


Num. 
4866 
4367 


| Logarithen. 
3.6571721 
3.6872613 


3.6811507 
3.6812412 
3.68 13317 
3.6314222 


—_ 3.6342168 
4334/3.6843066 
+835 3.6343965 
4336 3.6844 363 


3.6 733362 


4303 


3.6815126 


483713 6845761 


4868 


3.6873506 


4869 
4870 
4871 
4872 
487 3 


3.6374398 
3.6875290] 
2 .6876 182 
, 6877073 
3.6877 964 


3.6734273/4804 
3.6735 184/4305 
3 3:6786094/4806 
3.6787004/4807 


4338 3.6346659 
3.6816030/4839'3.6347556 
[3.6316934.43403.6848454 
3.63817333' 4341 36849351 
3.681874 2 4842/3 .6350248 


4874'3.6878855 
4875\3.6879746 
4376'3.6880637 
4377\$.6881528 


4776, 
4777 
4.778 


4779 
47803 


4784 
4785 


4787 
4788 
478g 
4790! 


4.786; 


36787914 
3.678832 


4308 
4809 


3-6789734 
3.6790643 
3-6791552 
3.6792461 
3.679337 
3-6794279 


4781/3.6795187/4816 
4782/3.6796096/4817 


4783|3-6797004/4818 


3-6797912 
3.67988 19 


$11 
[2812 


4V10 


4813 
4814 
4815 


4819 
4.820 


3.6319645'4843 
3.6520548 4344 


3-6323256 4847 
3.6824159/4848 
3.6825061/4849 
3. — 4850] 
3-6326865'/4851 
3 68277664852 
3. .6328668/4853 
3.6829569 4854 
3 .68304704855 


3.6799727 
3.6800634 
3.6801541 
3.6802448 


4321 
4322 
4823) 
4824 


3.63033 5514825 


3.683137 1/4856 
3.6832272 4857 
3-6333173/4858 
3.6334073'\4$59 
3 $3349734860 


3.685 1145 


4878; 


3.635204 1 


3.621451 4345/3 68529384880 
3.68223 544346 3 .6853834\488 113 


KM: 


3 6354730 
3-6855626 
3.68565 22 
3.6857417 
3 3.68583 13 13 
3-6359208 
3.6860103 


3.6360998 
3.686 1892 


3.6862787 


3.6363681 


3.6364575 
3.6365 
3.6866363 


4791 
4792 
4793! 
794 
795 


3.6804262'482613 


3.6805 168 


3.6806074/ 
3.638069380 


3.6807886\48 


4827 
4828 
432 


3.683587 3/4861 
3.6336773 4862 
3.6837673 4863 
3: 6838572485 


Q.e. 


- 


5 


3.6839471 4865 


3.6867256 
3.6868 149 
3.6369043 


3.687002 


3.6869936 


4879 


3.6832418 
3,63883308 
3.6884 198 


48832 


88413.63886867 
13.6888646 


713.6890423 


+59 5/3.6897 527, 


.6385088 
3.6885978 


3.6g87756 


3.6889535 


3.6891312 
3.6892200 
3.659308g 


3.6393977 
3.68948364. 
3.6895752 
3.68 896640 
3- NING 
3-6509930C1 

3.6900188 
4.690 1074 
13-6901961 


Cc a 


CHTLIAS 


Nam: ; Logaritiam., 


4991.36 3 6902847 
4992 3.6903733 
(4903 3.6904619 
4904 3.6905505 
4905 3.6906390 


4907] 3.6903161 
4908 3.6909046 


4909 3.606909930 


Num 


4936 
4937 
4938 
4939 
4949 
14906 3. 3.6907275 4941 
4942 


49193. 6910815: 
4911 
4912 
4913 
49 14 


3.691 2554 
3.6913467 

3-69 14352 
4915 


Logarithm. Num, 
3-6333752 497 
3.69346314972 
3-69355114 
3.693639 


- 


3 6937269 


4974 
4975 


6. 


3.6; 364438, 
3.6965311 
3.6966185' 
3.696705, 
3-696 7931150 


I: 


4973 


4943] 


4945] 


4947 
4948 
4949 

4959 


3 6939148 


3.693 9027 
3.60939906 


3. 6944297, 
913-094 5174 
3.694605 2] 


4976 
4977 
4978, 
4944/3 69407554979 3.6971421 
3. .6941663 4980] 3 3.6972293 
3.69 11699/49463- 694254 1/498 1 3-6973165 

3. 69434194352 3.6974037 
4933 3 6974903 
4984 3.697 5790 
4985|3.69766 £2 


3.6963504/ 
3.696 3676, 


þ 6970549 


Logarithm. Num. La 
5c06 3.6 99490*- ; 


[5007 3.6995776 
5008'3 .6990643 
500g, 3.6997510 
5010/3 3-6998377 
5911'3.6999244 
50121/3.7000111 
5013 3.7002977 
5914/3.7c01843 
$501513-7002709 


5016/3.7003 7003575 
501.7:3-7004441 
5018/3.7005307 
5019'3.7006172 
5920,3.7007037} 


3.6015235 
[4916'3.65 6916119 
9173 6917002 
| 49183.6917885 
4919's; .6918768, 
49203. 3.6919651 


4951 
4952 
4953 


3.6946929/4.986 
3 bog 8. 

3 6948683/4988 3.6979264 
4954 3- -6949 5604989;3.6980135 
4955'3 3.6950437,4990 
4921 3. 3-69205344956;3- .69513 13 4-391 
4922.3.69214 16 4957 3-6952189/4992 
4923/3.6922298 4958 3.6953065/4993 
4924 3.6923 18049593- 6953941 4994 


3. 6977523 


502 1|3.7007902 


13-69793 94 


5022/3.7008767 
5023 3.7009632 
5024/3.70 10496} 


3.6981005 
3. 3.6981876 
3-6982746; 
3.6933616 
3.698448 5 


4925/3.69240624960|3 3.63548174995[3. 3.6985355 


4927 3.6925325 
4923 3.6926707 


4926, 3.6924944. 4561 


4962 
4963 


4064 


3. 6956568 
3.6957443 


4929|3.6927588} 
JO 


3.6928469 


x." as 


4965 


3.6358315 
3.6959193 


931 
3213-6930231 
3313.6931111 

934{3.69319)1 

4935 


3.6929350 


3.6932872 


4966 
4967 
4968 
4969 
4.970 


3.6960067 
3.6960942 
3-6961316 
3.6962690 


3. 69556924996 3. 3.6986224| 


4997 3-6987033 
4998/3. .6987963 
4999;3 .6983831 


3.6990569 
3.6991437 
3.6992305 
4/3.6993173 


Fool, 
5OO2 
5OO3 
5004 


3.696 $3564 


500513-6994041 


$900 3.6 .69897 


5025137011361 
50263. 7012225 
$0271 3-701308g 
5025/3. 7013952 
5029/3.7014816 
5030 3.7015680 
5031,3.7016543 
5032,3-70174-26 
5033/3. 7018269 
5934'3- 7019132 
503 5/3-70 19995 
5036/3. .7020857 
5J037,3.7021719 
5038|3.7022582 
593913-7 523444 


_ 


F040'3.702430F \ 


CHILIAS 5. 


un] Legerieves Num 


um. 


504 113.702 5167 
5042/3.7026028 


5076 
J077 


504 313.7026890 
5044:3.7027751 
5945 642 
5046|3.7029472 
504713. 7030333 
5048/3.7031193 
5049 
505037032914 
5051137033774 
"[5052[3-7034633 


3.” 70238612 


578 


5079 
5080|3: 


— — 


5081 
5082 
5083 


3.7032054 5<B4 


5053[3-7035493 
595413;7036352 
$95 5J3:703 7212 
505613.7038071 
[1505713-7033929 
505313.7039788 
5059(3-7040647 
5$260/3-704150F 
506113-704.2363 
506213.7043221 
5063;3.7044079 
5064/3.7044937 


5066 


5067 
5o68 
Joby 
$070 


3.7046652 
3.7047509 
3.70483366 
3.704922 3 
3.7050080 


5065/3.7045794 


523813 
o8g}3 
509013 
509 1 
5092 
5093 
5c9 

$095 


Logarithm. 
3-704 5216 
3.7056072 
37056927 
3.7057782 

3:7< 58637 
3.7059492 
3.7090347 
3-7C91201 
3.7C92055 


3,7068884 
3.72697 37 
3.7070587 


5096 
5097 


5099 
5100 


5098 


EZ2400 L239 
3.7072294-5131 
3.7073146|5132 
370739985133 
5134 


3-7074850 
3.70757O2 


Num, Zogerim um: 
FILL 3. ,oF5oggls 146 
5112 3:7085908|5147/3:7115542 
FLI9 3. .70867 5815148 3-7116355 
51143 .7087607]5149 3-7117229 
5115 3-7088456 ; 
F116 3- 3-7089305|51 
F117 3:7CgO1 54 


$150 


515t; 


FL 52 


5118 3.7091CO3 
5119 3» 70918515 154'3. 7121444 
3.7062 91051203: 7092700; 


—— }SY_— 
| 


3.7100327 
3.7101174- 


| 


73: 7064617 $122/3.7094396 5157, 137123971 
3-7065471/5123/3+7Og5 244 
.7066324'5124 3.709609 1 
3.7067 1785125/3-76 .7096939 

3.7068030'5 126 3.7097786 

512713-7993633 

5 1283.7099480 


FL53; 


J155, 
5156 


5158 


5159, 


5160 
F161 
F162 
5163 
5164 


516513 


 Logarithm| 
37114608 


3 3.7 118072 


37118915 
3-7119759 
3.7120601 


'3.7122287 
3-7123129 


3:7124513 
3.7 125655 
37126497 
3.7127339 
3.712818 

3-7129021 
3.7129862 
3.7130703 


3-7 102020 
3.7102866 
3-7 103713 
3-7 104559 
3.7 105404 


5lO1 
5102 
FlO3 
5104 
5105 


3.7076553 
3- 7077405 
3.7078256 


3-70799571! 


3.7052936 
3-7051792 
3.7052649 
3.7053505F 


Jo7l 
J072 
$073 
3074 


5106[3 


5107 
5108 


5109 


97513:7954360 


F110'3 


3.7080808|+ 
3.7081659 
'p 7032509 


3.70791 075 139 


3-7 106250 
3.7 107096 
3-7107941 
3-7108786 
140j3-7 10963 1 


3 708335915144 


3-7110476 
3.7111321 
3-7112165 


F173 
F17413- 
$17513: 
517613. 
$17713- 
517813. 


5166 
5167 
5168 
5169 
5170 


3.7131544 
3.7132385 
—_— 
3.713406 

3.7 134905] 


$171 
5172 


5179 


2084209 F145 


3- ph ne uy: 
3.711335 


5180 


3-7135745 
3.7136585 
3-7137425 


37143298 


Cc 3 


CHILIAS 


6, 


137147438 


3.7 149162 

3,7 150OCGO 
3:7150337 
73-7 151074, 


37153347 
3-7 154183 
3.7 155019 
19 5]3-71555856 
37156691 
Z TISTyET 


319 
519 
5199 


3. .7159199 


5201.3-7 160869 
520213-7161703 
5203/3-7 162539 
þ2 3.7163373 
5205;3-7 164207 


5208 
5209! 
FZL0[3-7 199 


3, Tig83255221 


37152510; 


3.71 58363, 


$2003-7 160033, 


520637105042 
5207|3.7 16557615 
3-7 1667 10 
3.7 167544: 

3-7168377 


519113. i 5216 
5132|3.714497 ants. 7174208 
518313: RE Fiek. 7175041 
$7 146040, 5219]3. 7175873 


5220 


5222 
$223 

5224 
F225 


Nu 
5236 
5287 


SS 


— I — 


Num. Logarithm. 
Sh 7173376 


5251 3-720242- 
252 3-7203247 
525 3/3-72 204074 
$254 3- 7204961 
$255'3-72 7205727 
5256,3-72065 5+ 
5257,3-7207380 
313-717 -9200|5258 3- 7208206 
3. 1180932/525913- 7209032 
3.7 180863 5260 3-7209857 


5289 
$2993 
5291 
5 292 
5293 


3-7176705 
347177537 
3-7178369 


5295 


5226 
522713 
5228 
5229 
$250 
523113 
5232 
5233 
$2343 
523 5}3-7 
523613 
5237 
5238 
5239 
5240 
5241 
2.42 
52.43 
52n4413+ 
524513 


$22 113 3-7 169211 
F212 


F213 


3.7 1700444 
3.7170877 
3-7171710 


5246 
$247 
5248 
5 249 


| — — — 


3.713 1694/ 5261/3. 7210683 
3.7182525'/526213.7211508 
3.7183356,5263|3-7212234 
3. 718418652648 margrgy 
3 7185017 5$265/3-72 3.721 3904 
3.7185847 $2663.72 7214809 
3.7186677,5267|3.7215633 


5301 
5302 
5303 
5304 
5305 


T erin 


5238; 


5294/ 
3.72 35660 
p——_ — 


3.7231272 
3.7232093 
3.7232914 
PEN 35 

7234557 
3. 7235379 
3.7236198 
3.723701Ig 
3.723783g 


37239480 
3.7240300 
3.7241120 
3.724193 

37242759 
3.724357 

3.724439 

3+7 24-5216 
3-7246035 
37246554 


3.7187507,5268/3.72 16450 

7 1883 37,5269, 3-7 2.17252 

3-7 189995,527 1;3- 72189305306 
3.7 190826, 527213 7219754 
3.7192454 5274/3-7221401/5309 
3.7193313 $275 Z+-7 22222515310 


$3073 7 24849 1 


3.7247672 


3- 7249309 
3-7 259127 
37259945} 


'v 7189167 $2703 .7218106 
3.7191655'527 17219754 8/5308 
3.7 194142] 152763 3-7223048 $311 


3. odals 7 aan 16; 
3-7199111.5232,3.722798 
3-7199938,5283/3« 
3.72007 66 528 


5318 


my 
215 


3-7172543]}52503-7291593 '$285 


37194970 $2791 7223%71]53 1213. 


413-7229628|53 19 
3-7230450|5 320 


NM 745 5V5e | 
3. 7256667 
3.725743; 
3.725 

3:723911 


[ 


CHILIAS' 6. 


Num,| LogarithmNum.| Logarithm Num. um.| Logarit 
$32113-72599335 3561372384065 391 5426/3-734479 
5322]3-7260749|53 5713-72892 165392] 3. 5427,3-7345 598 
5323/3-72615651|535813.72900271[5393| 5428[3.7346398 
532413-72623$0|5 3 59/3-7290838[5394 5429137347198 
5325|3-7263 19615 36013.7 2916435395 373199145435 3:7347999 
5326(3-7264212]536113-729245Y5396(3- 543 1]3-7343799 
532713-72648327|5362[3-729326Y5397 5432} 734959 
53283-7265642]5363[3-729407Y5 398[3. 543 3/3-7 350397 
5329j3-7266457]5 3641372945885 399[3-7 5434 3- 7351196 
$3303-726727215365]3-7295697]5 4003-732: 3938547537 351995 
533113-7268087|5366[3-7296507[540113-7 32474215436 3-73 52794 
533213-7268901[5367]3-72973 1615402 3-73255461543 713-7 353593 
533313-7269716|5363[3-7298125|5403[3-7 32635054 3813-79 54392 
$334/3-72705311536913-729893 4/5404. 5439137355191 
$33513:7271344}5 37913-7299743]5495 $44013-73 55989 
$33613-7272158[5371[3-7300551]5406]3; 5 iboGoecr 
$337]3-7272972 2]537213-730136 540713 7529564 $442 

$33 [3-72737 61537 3/3-7 302 168]5408[3. 7330367, $44 33+ 
$339]3-7274599 5374 3: 730297715409[3- 54447: 
$3403-7275413]5375 3:7303785]5410[3-7331973!5445/3- 

5341 3:7276226|5376/3 «7304593[5411}3: BET Hoop 3-73 
534213.7277039}537713-7305400,54 1213:7333575|$447/3- 
53433-7277 85215378(3-7306208/54 13/3:7334380 54483. 
5$34413-727866415379(3-730701 515414/3:733 5182/5449 
534513-72794771538013.7307823/541 5/3.733 5985 

534613- 7280299'53 38113-73038630[54.16]3. 

[5347]3-7281 ron8gB2s 73994371541713- 

534313-72$1914'5 38313:73 10244/54.18]3.” 

Ap 3.7282726|538413-7311051]5419 

($359: -7283538]538513-73 11857 $4203 

$35113.7284 349]53$6(3-73 126635427 

$352]2- 779506 5337 j- 73 13470542213: 

Le 3.74 $38913-73 [42765423[5:75 

[5354 £44 | 5389f 73 1508a[542413.754319 

153 553-32875941539013-7315888|542.gt-7 343999154 


Cc 4 


CHILIAS 


6. 


Nut Num, Logarithn Tarithm. 


546 Ee 7372722 
5452 3:737351 

5463'3-7374312 
5464 3. 7375107 
5465/3-737 $992 
5466.3 73766 36 
5467,3- 737749 
5468 3-7373285 
5469 3-7379973 
$470 3737987215 5 
5471 3. 2.733667 
547 2; 3+ 7381461 
5473 3.73822 54 
5474 3-7383048 
5475 3-7333841 
547613: 7384634 
$47713-7385427 
5478 3, 7336220 
5479,3-7 387013 
54$0:3.7387806 


—{ ﬀ  - wc  * Ys 


Nu  Logar hm. 


3-7400467 
37401257 
3.740204” 
5499137402337 
$50913:7493627 
5501/3.7404416 
5592'3.7405206 
5J35© - «7405995 

55043-74067 8415 


5436 
5497 
54-98 


oocands ee — — — 


5506'3. 7408362 
5507,3-7409151 
5508[3.7409939 
5509.3.7410728 
551013.7411516 
JF1113-741230 

5512/3-7413092 
5513/3-741388c 
553413-7414668 
5$1513-7415455 


5431. 3-7338598 
548213 738939 

5433'3- 7390182 
5434/37 399974 
54$513-735 7391766 
$486 /2-7 392553, 
$4873. 7393350 


| $438 3. 7394141 


3-741624.3 
3-7417030 
347417917 


5516 
F517 
5513 


5439/3-739493 
$490 3-7395723 
5491137396514 
549213-7397305 
$5493;3-73980g6 
3-7398886 


1494 
13.7399677 


AC 
ED! 


5523-742 1750)5 


552443-7422537 
5525Þ-7423323 
5526]-7424109 
$5 27,3-742409 5 


7 515549 


J39 


| Logarithm./Num 


3-7428037 
3-7428322 
3.74 29607 


Nu 


"Lonarit 


556713745621 
5568/3-7456992 


3+7+3- 392 


3.7431961 
347432745 


8$13.7433530 


3-7434314 
3.7435095 


5541 


FF43 
5544 
$545 
5546 
5547 
5548 
5549 
5550 
555113 


554213 


3-743 5831 
7436565 
3:74.37449 
3.7438232 
3-74399] 
440008 
3.7442582 
3-7441365 
3:7442147 
3:7442930 
67443712 


5J55243- 
5553 


7444495 
-3+744J277 


Þ 
$53513-7431176's5 


5$554}3- 7440059 
3915 55 5137446541 
$556[3-7447622 
$55713-7445404 
559137449185] 
$5591 7449967! 
5560[3-7459748 
556113-7451529 
556213-7452310 


552813.742.5680 
52913-7426466 
30 3. 251 


Pp 


- 


56313-7453091 
56443-7455871 


5693- 7+57772 
703 -7458552 
557143 7459332 
55721347460111 
557313-7460899 
557413-7461670 
557 513-7462449 
557613 7463228 
557 743-7454906 
557813-7464785 
Lats 4 7465564 
558013-7466342 
558113.746712 

558213.746789 

5533[3-746867 

55 3413-746945 

558513-747023 

5586/3747 100 

558713. 747179 

5598[3.747256 

5539137473341 
5590, 3.747411 

$591;3- $747409 

5592 j3- $747 567 

5593!3-747644 

$59413-747722 

559513-7478001 
$59613-747%77 

5$59713-74795 


29 


5$5993-7431105 


74 


60c[3.748 1380 


$56613-7455432 | 


| Logarit 
$6013. 14S2650 


$605 3-7485756 


CHILIA'S 6. 


5602 3-749 3431 
5603|3-7484206 
5504 3-743498 1 


Num.| Logarithw. Numy £4 Logar ithm. Num. Togerites 


563613.7509709 56713.753659 5706/3.75633 63318 
563713-7510430 5672/3.7537362157 07 3.7564079 
5638|3.7511251 $673 3.7533128 5708 3-7 : 564 $4c 
563913-75 12021 5$6743.7538393'57 0g, 3- .756560c 


5606 .3,7456531 
560713-7487306 
5608 3,74850 
56cg, 3.748388 54 
5610/ 3.7489629 
5611'3.7490403 
$612 3.7491 177 


80/5643; 


504113-7 7513561 5676/3 7 54 545424571137 7567122 
5642/3 7514331, 5677/3.7541183 5712/3. 7567 882 


$644.3-7515870 5679 3.7542719/5714'3-7 569432 


$645:3.7516639/5680'3.7543483!5715/3.7579162 
$646 3. 7517409 7681) 3. 3-7 54424357 16|3.7579922 
5647 3.751817 '8 568213. 7545012571713.7571682 


5613 
5614 
5615 ,3-7493498 
5616 3.749427 1; 


bn 
| 
| 
| 
| 


5617 3- 7495944/565213.7522022568713.7 5488325722 


56183. 7495817 
5619 3-7496590 
5620 3.7497363 5 


$6213-7498136 5656} 3.7525094 5691!3-7551886[57 726 3, 7578513]. 
bord 7]3-7525862692/3.7552643 572737579272 


5622/3-7493g08 
$623 3.749968 1[56 


$624/3-7500453/5659) 7 $27 397 $694 3-7 55417515729 347 580788] - 
15660 3. 2525164569 5/37: 7554937 $/303-” 7581545 


5625 3.7501225' 


3.7491950 56483. 7518947/$633'3.7545777|5718 
3.7492724,5649 


1$654]3-7523553 5689/3 


| 3-757 2441 
3-7519716 5684;3.7 545541157 19/3-757 3201 
56593-7520484 5685/3.7 54730515720 3-7 573960 
5651/3.7521253 5686]3. 3.7548069 $72113.75747 1% 


5653 3- 7522790 565813. 7549596 5723] 3. 7576237 
3-7 5503 59|5724 3-7576996 
$65513- 7524326 5690/3. 7551123 5725/37 7577755 


—— —_—— — —_— 


3-7526629 5693'3- 755341215725 3. 7580930 


$6263-750199715661[3.7528932 5636 3.755 5709573113 


5627 3+ 7502769 
5628/3. 7503541 
562913-7 504312 


56621347 529699(5697,3-7555462[5732/3-7583962 
5663/37 530466 5698 3.7557224 $733/3-7583519 


5634]3-7508168[566913.753 596515704;3-7561795 573937588362 


Sore ak 3.753426 $7023 7 560273 $7373- 7586848] - 
|563513.750393 91567 


5633[3-750739 jo 1753429%5703;3> .7561034 57383-7587605 


— — — © —— ——— 


5666/3. 7532766 5701, 


$64013.7512791 5675 3.75396591,- -10/3.7 7562361] 


3.7515100 5678/3. 75419545713 3:7568642 


3-7 575479 


7582304] 


5664]3-75312325699/3-7557987/5734 37584577. 
$630/3.7505084/566513.753 199915700 3-7558749 5735/3-7585334] - 


K 


= 


= 


3.7535831/5705132:7562556 $7493 2589119] 


CHILIAS: ». 


| \Num. Zogarirhm. 
$741 3.758987 5 
5742 3.7590632 
5743 3.759138 
5744 3-7592144 
5745 37592900 


um; 
577613 
$777 
577813 
$779 
5780 


 Logarithm. Num. 


376162725811; 


3.7617024 

7617775 
3.7618527 
3.7619278 


5812 
581313 
5314 
5815 


| 


Laporitin 
3.7642509 
3.764-3256 

.7644003 
3.7644750 
3.7645497 


$847 
5348 
$249 
58 50! 


5746 3-7593656 
$747 3-7594412 
5748 3.7595168 
5749 3-" 759592315 


$751 3-7597434+ 


57593-7596678;5"85 


$791 


5786 
578 


5752 3- 75981895 
$753 3-7593944 


$755 3:7600453 
F756 3- 7601203 
5757 37601962 
5758 37602717 
5759 3-7603471 
$760 3.7604225] 
5761 3.7604979' 
5762 37605733. 
5763. 3. 7606486 
$764; 3.7607240 
5765 3.7607993 


5754 3- -7 596699] 


(15793 


-588]3 
5789 


5790/3. 


579113 
$792 


5794 
5795 
5796 
5797 
5793 


5799/3 
5800 


5782 
5783 
57843. 7622283 5819, 
578513. 3.7623034/5820/3.7 764.9230 
3.7623784'582113.7649976/5856/3.76 
3.762453 5/5822 3-7650722 
532313.765 1468 


5766 3. 3.7603745 
$7673 7609500 
$763 ,3.7610253 
5769,3-7614005 
$7703.7611758 


5801 
5802 
5803 
5904 
$30513.76 


3.76200309 
3.7620781 


5816 


3.7621532 


7625285 
3-7626035 


3.7627536 
3.7628286 
3.7629035 
3-7629785 


-7626786|z8 


5517] 
| 


5318; 


3.7646244 
3.764699 1 
3.764-7737|5353 
3. nreeey 5854 


5851 


5324 
JOY 


— 


5357 
5256 
5359 


3.7652214 
860 


3.7052959 


NET 7668 581 


5852] 


3 7686338 
3.7670074 
3.7670815 
3:7671559 
3.7672301 
3-7673043 
3.767375 
32675509 
3:767526 

$.70576011 
$.76567 52 
3. 7571494 
3.7678235 

3 7678956 


5826 


5827 
5828 


5829/3 


3.7630534; 
3.763 1284 
3.7632033 


28303 


5831 
5332 


3.7632782\5833 


7033531 
3.7634280 
3.763 5029 
3.7635777 
3.7636526 
3.7637274 

3.7638022 


$77 113-76125I1 


5806 


5772137633263 
$773 77614016 
$774 77629900 

; 2 


5807 
$808 


5809), 


2.7638770 
3.763951 
3.7 64026 
764101 


8103. 3.764.176! 


ihe 
A A 


5834 
533513 


3 


5861 
5862 
5363 
53864 


865 


3.7653705 
3-7654450 
7655195 
-7655941 
3.7656686 


76797 17 
y;76B04 58 
3.7681 199 
37681940 
3.76382680 


5366 
5367 
536 
5869 
5870 


3-7657430 
3.7658175 
3.7653920 
3.7659664 

3.7660409 


5837 
5838 


53839 
5340 


5941 


622-7 


5836 


mi 


3:7683421 
3.7684 161 
(37684901 
3.7685641 
3.7686381 


5871 
5372 
$073 


3-7661153 
3.7661897 
3.7662642 
3.766338 


w_ 
mY 


5094/3. 
abr 1h 


3.7637 121 
3.768786c 
1.688600 


 aioinnngs 765 


665616 587 3 


Wa. 


359587 


5$49p 


CHILIAS 


7. 


Num. 
5381 
5882 
5883 
5584 
5385 


| Logarit 


5386 


5388 
538g 
5990 
5391 


5903, 
5504 
5905! 


5908! 


3-770c416 
3:7701153 
3.7701890 
3-7702627 


3.7703364 


3.7704101|5929 
95]3-779433 5930 
3770557515931 
3.7706311]5932 
3.77070485933 


3-770773 


200/3.7708 520 


3.77c9256 
3.7709992 


3.771072315g38 


3.7711463 
3-771219 


3-7714405 


N 


5923 
5924 
5925 


5926 


$927 
5928 


5934 
5935 


5936 
5937 


5939 
$949 


_ Logarithm. 
3.76945 12];3916'3.7720282 
3.7695 2505917 
3-7695983[5918 
3-769672715919 
3-769746515920 
3.7698203|5921 
5387 3-76989409;5 922 
3-769967| 


3-7721016 
3-7721750 
3-7722483 
97743217 
3-7723951 
3.77 24684: 
3.77254+17 
ain 
3.7726894 
3-77277616 
3-7728349 
3.7729082 
3.7729814 
3-7730347 
3-77 31279 
3.7732011 
3-7732743 
3-7733475 
3-7734207 
3-77 34939 
3-773 5670 
3-77 36402 
3.7737133 
3.7737 864 
3-7733596 


5943 


3.77 39326 
3.7740057 


3.77151405944[3-7740788 


5914 


Num. 
$951 
5952 
5953 
3954 
LEAD] 
5956 
$957 
5958 
5959 
5960 
5961 
5462 
5903 
5964 
5965 
5966 
5957 
5968 
5969 
5970 


Loparithm 
nur". dl © 
ES 
3-77 46629 
3-7 747359 
3.7743088 
3-7748 315 
347749547 
3-7759270 
3.775 1095 
3.775 1734 
3:77 $2403 
37753191 
3-77 53920 
3-7754648 
3-7755376 
3:77. $9104 
3.775632 
3.7757 56c 
3-7758688 
3-7759016 
3.77 59743 


5956 
5987 
59838 
5959 
3990 
$991 
5992 
5993 
$99 

5995 
5996 
$997 
5999 
$999 
6000 
6001 
6002 
600? 
6004 
6095 


5971 
5972 
5973) 
5974 
5975 


3.7 760471 
3.7761 195 
3-7761925 
3.7762652 
37763379 


5976 
5977 
5978 
5979 
5980 
5981 
5982 
5933 
5994 


5935 


6006 
6007 
6003 
6009 
6 100 


OO — — 


3.7764106 
3.776483 
3.77655 $9 
3.77092 

3.7767012 
3-77 66738 
3-7768464 


Num. 


Sal 


Logarithm. 
3-7771367 
3-7772093 
3-777 201) 
3:7773543 
3.77.74265 
3.77 74993 
3.7775719 
3.7770443 
3.7777167 


3.7778616 


3-77 79349 
3.7 750065 


3.7730739 


3.7782236 
3.7732960 


3.7 734407 
37735130 
3.7785853 
3.7786576 
3.7737299 


37788745 
3.779457 


6013 


6015 
6016 
6017 


60143-779163 


3-7 79019C 
3-779-91 


3.779235 


3.7793078 
3-77933co 


3-777264:1602c13-77959295 


21 


1 


3:77 77092] 


37751513] 


3.7783682}- 


3.7788222]- 


3.7769 19c1601 $3.7794522|- 
3-77699161601 c3.7795243] - 


| 


CHILIAS' 


6024 


6026 
16027 
6025 
6029 
6039 
693 113 
6032 
6033 
100343 
6013 
16036 
6C37 
6c38 
603913 
6040 
6041 
6042 
' 1804313 
60.44. 
6045 
60.46 
604713 
6048 
6049 


G 


| Logarithm 


3.779663 


3:779 


3-7501012,6062 3 
3.7801732/6063 
3-7802453 6c64 


3.-804613 60673 
3.7805333 6068 

-7 80505 3 6069 
37806773 6070 


IEEE I —— — — —C— — 


3.7807492 607 1 
3.7808212 607213 
3.7808931 6073 
.7809650 6074 
3-7810369 6975 
13.7811088 6076 
3.781 18076077 
78125266075 
3181324560793 
3.781 3963 6080 


Num. Logarithm 


does 782185: 
3-779] 7408|6057|3-7822576 

77981296058 3. 7823293 
$506059'3. 782401C 
602513-779957 1,6060(3.7524726 


3.78002916c61(3.7325443 


Num. 
5091 
6092 
5093 
0094|3 
6095 


Logarithm. um. 
3.73468861[6126 


3.7847 599612713: 
3.78483 1216 1283. 
.7849024161 2913. 


3.7849737|613<[3-78 


6096 


7526159 
1 $2682 6 


37827592 


3-7803 173 6065! 37: $283036100 
3.7803893 6c66/3.78290246104|3 


7529740 
$.7830456 
3.7831171 


3783183761 


3.7832602 

73833318 
fue 
3.733474 
3.753 5463 
3.7336178 


3.7836892 


3.73 37607 
7838321 
3-739036 


3.7814601 6081 

.78 15400 6082 
18161186083 
3.7316836 6084 
3.7817 5546085 


6059137 
GOF1 


} 


;605 3 
'605 


3.78 18272 60863 
3.73 18989'603; 
1.78 1970516083 
3.7320424 6089 


,6055)3 


7821 141160gc|3 


3-783975c 
3-7840464 
3-7841178 
3.7941892 
3.784:2606 

7843349 
3478 44033 
3.784.4.74.6 
3.7 845460 


7846173 


609713 
6098 
609Q9 


6102 
6103 
6104 
6105 


6106 
610713. 
6108 
6109 
6110 
6111 
6112 
611313 
6114 
6115 


3:7850450[6131 
3-7851162 
3.7851574 
3.7852586 
[13.7853298 
.7854010 


6136 


61321378 
6133]3+ 
6134/3» 
6135;3.79 


3» 


613 

61398 
6139 
6140/3 


Galen 
3.785 5434 
50244 
3-70 50957 
CIS 


78532796142 


| 


3.7879561 
2700nnGg 
3.788cg76 

«788 1684 
3-7882391 
3-7883098 
3-7883805 


3. 7858990 6143 


3.78611246146 
3-7861333 6147) 

7862544/6148 
3786325461497 
3.7863965 6650 


378597016144 
3. 3.78604 12 61451370 7885219 


3.78845 12 


3-7885926 


12.7886632 


3-7887339 
3-7883045 


3.7388751 


3.7864675|6151 
3-7865335/6152;3 
3.7866095[6153 
3.7g66805[6154 


I —Q ——— _—__—— 


3-7868224{6156 


3.786751 61551378 


3.7889457 

.7890163 
3.7890369 
3.7391575 
3.7892281 
3-7392986 


3.786893 36157 
3-786964 3 


6129s 7871061 


3-7893691 


15813.7394397 
3.78703 52]6159]3.7895102 


160f3 7395807 


CHILIA'S 


7 


—_— 


\Num. 
6161 
6162 
6163 
6164 
6165 
6166 
6167 
6168 
6169 
6170 
6171 
ol. 
6173 
6174 
6175 
6176; 
6177 
6178 
6179 
6180 
6181 
6182 
6183 
6184 


Logarithrs. 
3-7896513 
3.7897217 
3-7397922 
3.7398626 
3-7399331 
3-7900035 
3-790073% 
3-790 1444 
3.7902 145 
37902552 
3.7993555 


3.7904903 


3-79096370 
3-7907073 
3.7907776 
3.79084 79 
$.7909182 
37909885 
3$.7910587 


5.7912695 


N um. Logarirhm. 


6196-3.7921 114 


5197 
6198 
6199 
6200 
6201 
6202 
6203 
6204 
6205 
6206 


3-7904259 


6216 
3.7911290 
3.7911992 


6207 
6208 


3.7905666(6209!3.7930217 


62 10! 
6211 
621 

6213 
6214 
6215 


6217 
6218 
6219 


6185 
(6156 


3-7913397 6220 


3-7914099 6221 
3:7914301 6222 


3-7921815 
3-7922516 
3-7923216 
3:7923917 
3-7924617 
3.7925318 
3.7926018 
3.7926718 
3.7927418 


5233 
6234 
6235 
6236 
6237 
6238 


6239 
6240 


En 


213-79 46274 


3-7945578 


3-7 94097 1 
3-794-7 668 
3.7945365 


= 
6266 
6267 
626 

6269 
6270 


3.7949061 
3.7949757 
3-7950454 
3-79FI150 
3.795 1346 


6271 
6272 
0273 
6274 
6275 


3-7928118 
3-7928817 
3-7929517 


3.7930916 
3.7931615 
3-7932314 
3-7933014 
3-7933712 
3-7934411 
3-7935 1 10 
3-733 5809 
3.7936507 
3 7937206 


6250 


624-1 
6242 
6243 
6244 
6245 


37952542 
3-7953239 
3-7953933 
3-7954629 
3-7955324 


6246 


6247 
6248 


5249 


3-7956020 
3.7956715 
3.795 7410 
3.7955105 
3-7955500 


6276 
6277 
6278 
6279 
6280 


Logaruhm| 
3-73$09904 
3-7970597 
3-797 129C 
3-797 1993 
3-7972675 
3.7973 365 
3.7974C60 
3-7974753 
3-7975445 
3.7976137 
3-7976329 
3.7977521 
3.7978213 
3-797 8905 
3.7979596 


6281 
6292 
6283 
6234 
6285 


6251 
6252 
5253 
6254 


6187 
618 
6189 
6190 
6191 
6192 
6193 
6194 


8'3.791550 316223 
3-7916205j6 


3.7916906 
3.7917608 
3-791830s 
3-7919011 

7919712 


224 
6225 
6326 


6227 
6228] 
6229 


6195'3.792041 2 


6230 


3-793 79946255 
3.7938602[6256 
3-79393006257 
3.79399936258, 
3-7940096/6259 
379413940260 


3-7959495 
3.7960190 
3.7960834- 
3.7961579 
3-7902273 
3-7962967 
3:7963662 
3-7964356 
3:796505c 
3.7905 743 


3:7942091;6261 
3.7942 78916262 
3.7943486 


3.7966437 
37967131 
37967824 
3-7968F17 


6286 
6287 
6288 
6239 


3 


3.798551 


3.7980288 
3.7980979 
3.7981671 

«7982362 
3-7933053 
3.7958 3744 
37984435 
3-7925125 


; 


6290 37986506 
6291 3-7987197}- 

292 3.7987 887 
6293'3:79885-77 
62.94 3-7989267 | 
6295 3-7939957 
6296|}3.799064.7 
629713:79913 37 
629813.7 992027 
$29913-7992716| 


6263; 
3.79441i85|[6264 
3.7944880|6265 


3.79692 11 


530C1[3.7993405 


THRILENS: 97. 


Num, 


Logarithns, 


6301 
6302 
6303 


6305 


6307 
6308 


6311 
6312 
6313 
6314 
6315 
6316 
6317 
6318 
6319 
6320 
6321 
6322 
16323 
6324 
6325 
16326 
6327 
16328 
6329 
6330 


3-799409)5 
3-7994784: 


6304/ 


6309 
6310 


3-79954+73 


'3.7996162 


3.7996351 


6306;3.7997540 
[3.799828 


3.7998917 


Num. 
6336 
6337 
6338 
6339 
6340 
6341 
6342 
0343 


3.7999605 
3-9000294 
3.800092 


3.8002358 
3.8003046 
3-8003734 


3.8001670 


3.8004421 
3.8005109 
3.38005796 


3.8007171 
3.8007858 
3.30085 45 
3.809092 32 
3.80099 19 
3.8010605 


2.80064 84 


93 

0345 
6346 
6347 
6348 
6349 
6350 
6351 
6352 
6353 
6354 
6355; 
6356 
6357 
6353 


6359 
6360 


Logarithm. 
3.8018152 
3.8013837 
3.8019521 
3.8020208 
3.8020893 


3.8021578 
3.3022262 
3.8022947 
3.802 3632 
3.3024.316 
3.8025001 
3-6025685 
3.8026369 
3 8027053 
3.592.7737 
3.8028421 
3.5029105 


3.3029789| 


3.803047 
3-8031156 


3-8031839 
3.8032522 


3.803 3888 
3.034571 


3.8011292 


6361 


3.8011978 


(0331 
6332 
6333 


6334) 


6362 


3.30126651[6363 
3.80133511636:: 
3.5014937]6363 
3.301472 346366 
3.3015409953 67 
3.8016095j6368 3.804003 1 
3.801678 116369 3.80407 12 


3.803 5254 
3.3035937 


3.303730 
3.303798, 


3.3033666 
3.3029348 


3.803 3205|6 


3.8036619|/ 


—_ 
6371 
6372 
6373 
6374 
6375 
6376 
6377 
6378 
6379 
63%) 
6331 
5332 
$33 
6398 


3.8044 121 


3.804.320; 


3.8049 568 
3.8050248 


3.38043887 


3-8050929| 
3-305160g 
3.3052259 
13.8052969 
3.805 3649 
3.8054329 
3.305 500g) 


LogerizimNum.) Logerithon, 
3-9042076|6406|3.380658369 
3.80427 58[6407[3-3066 547 
3.80434 39|6408[3.806722 5 
6409/3-3067903 
3.8044302164 10 
3.804 5433[6411'3.8069258 
3.804616 6412/3.806993 5 
3.3046345 6413'3.80706 121 
3 .8047 526164 1 43.807 I 290 
641 533-3071 967 


6416 
6417 


6421 
16422 
6423 
6424 
6425 


3.805 5683 


3.5056368 
3.505 7047 
3-9057726 
3.5053405 


54.04 


1533 513.801746616370 3.8041 3946405 


3.505903; 


3-8059763]6 


3.506044 


3-3062478 


13.8063 157154. 
3.3063 33 5j643813-3087510 


3-3064513 


3-3065191 


OO — 


3.806880 


3.307264 3| 
3-307 3320 
3-307 3997! 
3.807 4674/ 
3.3075350 
3.5076027' 
35076703 
33577379 
3.8078055 
3.807731 


6426 
16427 
64.28 
6429 
6430 
| 


13.3033 460 


3.507 9407 
z.80B0083 
3.8080759 
3.308 1434 
3.8082110 


3.38082785 


3.80841 36 
3.8084311 
3.5085435 


3.8086160 


5439 
3440 


3-30869z 5 


3.8088184 
28088859 


CHILIAS 7: 


I 
64-796 
64-77 
647% 
64.709 
6430 
6481 
6482 
648; 


Logarithm. 
3 .8939 F 33 
213.8090207 


3. 8090851 
3.3091555 
z 8092229 
_— ——— 
13-8092903 
713-3 -93577 
3-8094.250 


z.809627916436 
3.8096944'6457 
3.80976 1764.58 
z3-$09829c 6489 


9|3-38094924 6454/3. 
93-8093597.6485[3- 


Logarithm|Nam. 


3.8113068[65 1 1 


3.8113730 F12 


3.811440-[651 3 
5143.81 383478 
3-011 37506525 


3.311 508 


3-811642< [6516 
3-8117090[6517 


3-3119769[6521 
3:31204.3916522 
3.5121108[6523 
3-3121778[6524 
3.812244-7|6525 


Logar:thm. 
3.8136477 
3.3 137144 
3.813781 l 


3-31 39144| 
3.8139311 
3.8 I+0477 


| Logart bm 


3.8159760 
3.8160423 
3.5 161037 
3-8161750 
3:5162413 
3.8163076 
3-8163739 


Q 


3.58141144 
3.3141810 


3.3142476 


F3 


{ 
6554 
6555/3-$165726 


3.31644-02 
3.8165064 


3.5743 142 
3.8143808 
3-8144474 

3-9 145 140(6559 
3-3143805/6560 


6557 
6558 


3.309963 5/649! 
3.8100308 6492 
3.8100980'6493 


61]3-8102997/6496, 


3-8104342 6498 


38105013 6499 


[3-8 105685,6500/3.8129134 


— OO — 


3.81077 00) 
3.810$371 


3.38101653'6494 
3.8102325'6495/3-3125792(6530 
ye i 
3.81036706497|3.8127129]65 32 
3-8127797]6533 
3.8128465 6534 


3.8106357 6501/3.8129802 
3.8107c29(6502[3.8130470 
6503'3.8131138 
6504/3:8131805 
793:3109043 6505138132473 


3-3123116|6526 
3-8123735]6527 
3.31244 5416528 
3-8125123'6529 


6535 
6536 
6537 
6538 
6539 
6540 


3.811105 
3.311172 
3.311239 


3-8109714/6506/|2.5133 14: 
3.$110385[6507[3.813380*< 

6509313 .3134475 
7550s $.3813514-Þ5 


6 541 
$42 


5 $43 
3544 


_- 


3.8 14647 I'6561 
3-$147136 6562 
3.8147801[6563 


3.3 155777 


3.81577 
2.815843316579 
2.3159096(6580[3.8 182259) 


3.38148467 6564 
3.8 149132 6565 
-$149797 
3.8150462 
3.38151127 
3.8151791 
3.8 


6556'3.3166389 


38172347 


70[3-817 $554 


3-8167053 
3+3167714 
3.3163376 
3:3 169038 
3-3 169700 
3-8170362 
3-8171024 
3.8171686|- 


3-81730cg|- 
3.3173670 
3.8174331| 
3-$174993 


3-3153120 
3.8153735 
3.3154449 


3-8176315 
3.8176976 
3-8177636| 


3.8155111 


3-38178297 
3-8173958 


6576 
6577 
6578 


3.51 560441 
3.81 57105 


3.3180939|- 


3.5179618]- 
3-3180278| 


3-3131599 


510i3.813581516545 


CHILITAS- 7, 


0599, 
66TO 
16601 
6602] 
6603 
6604 


Logarithm, 
3.5182919 
3.8133579 


6616; 
6617 


3.8184239 
3.8184398 
z.8185558 
3.8136217 
3.8186377 
3-3187536 
3.8188195 
3.3188354 
3.3189513:; 
3-3190172 
3.319083 1 
3-8191439 


3-$192148 


3.$8192300 


6618: 
661 
6620 


Num.| Logarithm.,|Num.! Logarithm. 


3-8205955 
3.3206611 
3-3207268 
3.3207924 
3.3208530 


662 1] 
6622 
662 3 
6624] 
6625 


3.8209236 
3.38209892 
3.821054 
3.8211203 


3.8211359 


6626 
6627 
6628 
6629 
6650) 
6631 


3.8193465 
3.8194123 
3:8194781 


3:3195439 


3.3196097 
3-3 196755 
3-9197413 
3.9198071 


6605 3-$19872.3 


6606 
6607 
6608 
6609 
6610 


661 1 
6612 
6613 
66 1 4; 
6615 


3-3199386 
3.8200043 
3.3200700 
3.8201358 
3.3202015 
3-8202672 
3.8203328 
3-38203935 
3.8204642 


6632 
6633 
6634 
6635 
6636 
6637 
6638 
6639 
6640 


3.9212514 
3.3213170 
3-.38213325 


3.3215135 
3.82 15790 
3.8216445 
3.8217100 
3.8217755 
3.8215409 
3.32 19064 
3.8219718 
3.8220372 
3-8221027 
3.8221681 


16663 


3.3214430 


6651 3.8228869 
6652-3.8229522 
6653 3-$230175 


5654 3-3230828 


6655 3-823 148116690 
6656 3.823213 316691 
6657 3.8232786 692 
6658 3.823343 816693 
6659 3.82 34090[6694 
6660 3.8234742/6695 


689 


Num.| Logarithm 


6686/3.8251664 
6687/3.82523 13 
6688[3.8252963 


3-3254910 


3.8253612 
3.82.54261 


3-3255559 
3.8256208 


3.8256857 
3-8257506 


566 2/3,8236046 


3.82 36698 
6664 3.3237350 
'6665 3.823002 
16666 3.823865 3 
6667 3.3239305 
6668 3.3239956 
6669 3.3240607 
6670 3.8241258 
6671'3.82419c9 
6672 3.824256c 
6673/38243211 
6674 3.3243862 


6675|3-9244513 


| 


6641 


3.8222335 
3.8222989 
3.822364.3 
3.8224296 


6676/3.8245 163 
6677|3:382458 1: 
(667 $13.5246464 
6679|3-8247114 


6661'3.823539416696 
(6697 


6698 
6699 
6700 


3-8253154 
3.82 58803]. 
3.82 59451 
3.8260100 
3.8260748 


_———— 


6701 
670 
6703, 
6704 
6705 
6706 
6708 
6709 


53 


6710 


3.8261396 
3.8262044 
3:3262692 
3.9263340 
3.8263988 
3.5264635 
3.8265283 
3.8265932 
3.8266578 
3.8267225 


6711'3.8267872 
6712:3:3268519 
6713 3.38269166 
67 14/3:32698 13 


13.8226257j6682 


382249506650 
3.822560316651 


2.8226910 


3.822 756316634 
6650382232 16'6685 


3:324.77 65) 
3.8248415 
3-3249065 
3-59249715 
3.325036 


4/6719 


6715 


3.8270469 


6716 
6717 
6718 


3.8251014 


3.9271107 
3:3271753 
3:3272400 
3:38273046 


6720 


$:3273693 


3;3205298 


CHIEIAS 7. 


Num. Logarit Num. 
3. 2743396756 


3-$274935]6757 
3.827563 16758 
3-3276277 6759 
3-9: $276923 6760 


Num. 

79 1 
»792 
9793 
679+ 


arithm. 
LA 
3-8297535 
3.8298182 
3.82938 24 
3-329946716795 


Z 3-3277569' 6761 
382782146762 
3, 827886 6763 


3-9279505 6754 
'D 8289151 6765} 
3 8280796 6766 
34382381441 6767 
; 8282086 6768 
3.3282731 676913 
z.8233376, 67793 


3-5300109(6796|3 
3.8300752 679713 
3.830139467 g8 
3. $3020366699/3 

3.330267468c0 
3.33033206g01 
3.8$3039626802]3 
z3.3304503/6g03 

830524566804 

.830588-16g05 


3-3323173 
3.8323512 
3324450 
38325085 
3.9325728 


3.83252 


3 B254022 6771 


3.33065 2516306 


6754 


3.8284665 6772 
3, 82853106773 


3-$237243 6776 
3.828938; {has 
3.8238532 6778, 
3.3289176 6779 
3 3.32898206780 


3.3291107 6782 
3-82917516783 
3-$292394 6784 
38293038 6785/3 


| 3.829363 1|6786 


3. 5294324 678 
3.32949671678 


5 


<2 3.82962.541075 


3.8290463 6781: 


3.8295611[673913.831 


3.8307 169|6807 
3.830781 116808 


3.8285955 6774'3.8308452(6309]3 
$740j3 3286999 6775 


3.8309093 8103.53 
3.830973416811 
'3-$31037516812 
3.8311016(6313 
'3.8311656|68 14 
3.8312297Þ6315 
3-8312937 68 16 
3.331357*j66 

3.8314218(6 $8 
3.-83148586819 


3.383 1677291682213. 
3.871741$683231[3- 
80gs 


$3 186981682 


3.8323919 
3.3329558 
3.3332195 


| Logarithm.[Num.| Logs > 
3.8319337 326. 3- 9341663 
3.8319977 6827 3+ 8342299 
3.83 2061616328 3.834293 5 
3.8321255]6329/3-5343571 
3.34215g95 $3c 3-3344207 

3-8322534 683138344843] - 


3.326366 633 73- 8343656 
3. 832700516838. 3-33492 1 
3.332764.3|6339 3-3349926 
81,6840 3.3350561 
968413 $351196 


6832'3-3345479 
6333 3-5346114 
63343-33467 50 
6835 3.8347355 
6836 3-9 343021 


6342/3.8351331 
6843]3-33 52465 


3-8315499j 5B20 .8 
3.8316139(682113- 


$324 8 


.3330833 316844: 
3.8331471/6345/3.8 
3 2.3332 32 log 6846 
3+ 3332746, 6847 


3 23 53709 
3-5353735 
3-3354369 
3.83 55003 


3. $3 33354. 6848 
3.8334021 '6849 
3. .8334659 65 Fo 


3-8355639 
3.03 36472 
3.33 56gc6 


2. 8335296 6851 
1713-8335933;6352 
3.833657016853 
3-33 3720716354 

B55 


3 B357540 
3.335317 

3.38353807 
3.8359441 
3:8360075 


3-8360708 


3-8361341 
33361975 


CHILTAS- + 


[Num 
6836; 
6367 
6863 
6364 
5866 
6867 
6368 
6369 
$579 
$371 
6872 
6374 
6875 


Loparit NU. 
3.836337 6896 
3.3364507[6897] 


3.8365773/6399 
3.8 366405 6900 
3.8367033|6901 
3.3367670/6902 
z3.83638303|6903 
z-836893 5/6504 
3.836967 6905 
3.83370199,6906 
3.8370532/6907 
3.8371463;6908 
3.8372035 6909 


3-33727276910 


3.33651406898[3. 


33385973 
3.8336602 


3.833786115934 


3.8338491 
3.838912 

3.8389750 
3.8390379 


3-83923g5 
3-$393523 


3.8391008, 
3.3391637/6940 
3.8392266694-113+ 
3-34 14846169773» 
3.341547 216978|3- 
3-3$394152|[69443- 
3-33947506945[3-24 


Logarithm Num. 


2931 
3932 
5933 


9935 


6936(3- 
3713* 


6938 
6939 


6942 
6943 


um. 


3.5407959(6966 
3.84085 8616967 
3.3409212[6968 
3.840983 8[6969 
3.3410465 


a 
FTEy 
3.84 30458 
3+84.3 1091 
3.8431705 


3-843232%8 


3-3412969[6974 
3-34.13 5956975] 
976; 


3-84-3544 


3-84 32951 
3-54.33 574 
3.8434 197] 
3.843415 


— - -—_—_ JON 


8 


7 
877 


588613 33796706921 


$13-$373359 6911 


3-8395409 


3.83739906912 


$783.8374622 691 3/ 


3.8396038 


3.8396666 


3.338093 1 6923 


=y 
. 
- 


3.358 1562 6924/3.34 
3.8332192:6925/3.34 
3.5332822j6926;3. 
3.2433453'692713- 
3]3-3$334083 


3.8402943 


2384713'6925\38 
; ;.8335343:6939 8 


6947 
48 


6946/3. 
3-84179731698213.84 


698413. 


OO 
0.9 


3.8418598 


6985 


$3, 
54 
3.84010616955| 
3.8401684[6956 
3.83203016922. 3.84023 x6[6957 


3.8420473 
2.8421 098, 
$.8421722:6988 


6986 


$£.3422 3+ 
384229716990 
6991 


3.8423596 
3.842.4220 


3.842484 


698713. 
76939'3. 


3.384 45593 


CHILIAS 8. 


15001 


[7006 


Num: 


7002 
7003 
7004: 
7005 


7007 


Logaru 

3-3451601 
3.3452221 
3.5452 541 
3.53453461 
3.454081 
3.3454701] 
3.345532 


7008 
- 


7011 
7012 
7ToO13 
7oI4 
7215 
7016 
7017 
7018 
7019 
7020 


ven 
70103.3457150 


3.845 594 
3.3456561 


3.545 7300 
3.345%419 
3-3459038 
'3.345965® 
3:5460277 
3.54625896 
3.3.46 IFI5 
3.3462134 
3.34627 52 
3.5463371 


2025 


O21 


702 
7023 
7024 


026 
ar 
Mo2Y 
7029 
70309 
703 1! 
7032 


3.8464608 
3.8465227 
3-8465845 
3.8466463 


Nom! 


] 


3.8463990\7 


7036 
7037 
7038 
7039 
(Av 
7041 
7042 
7043 
7044 
7045 
7046 
70+7 
17048 
7049 
705O 


Logarithm 
3-347 3259 
3.3473376 
3-3474493 
3.8475110 
3.8475727 
3.8476343 
3.847696c 
3.9477577 
3.38478193 
3.3478810 
3.8479426 
3.348c043 
3-3430659 
3.8431275 
3.843191 


Num. 


—__ 


7071 
7072 
7073 
7074 
7975 
7076 
7077 
7078 
7079 
7089 
708 1 
708 2 
7033 


708 


7051 
O52 
053 
7054 
7955 


3.8482507 
3.8433123 
3.8483739 
3.8434355 
3.38434970 


056 
7057 
7058 
[7OF9 
7060 


23.3467081 
23.3467700 
23.3468318 
3.846893 5 


3.3470171 
3.34 70789 


3$469553/796 


7061 
7062 
7063 


3.8435586 
3.8486201 
3.84368 17 
3.8487472 
3.38483087 
3.84.83662 
3.84.89277 
3.348989 

3.3490507 
3.8491122 


Logarithm.ſ 


3.849430* 
3.3495423 
3.9496037 
3.3496651 


3-3497264]7 110 


Num, 
7-106 
7107 
7108 
71C9 


08413.8502786 


3.8497 578 
3.8493492 
$.8499106 
3.3499719 
3-3500333 


7111 
7112 
7113 
7114 
7115 


3.3500946 
3-3501559 
3.3502172 


3-8503 399 


7116 


Logarukn., 
3.8516252 
3.8516863 
3.85 17474 
3.3513085 
3-35 18696 
3.8519397 
3.8519917]. 
3.3520528 
3.8521139 
3.8521749 
3.8522359 
3.35 22970 


7I1 
7118 


7086 
7087 
088 
703g 
7O9gO 


3.5504011 
3.8504624 
3.8505237 
3.8505850 


3.8523 5809 


711 $599. 
712013-9524 09 


-12113.3525410 


712 


3.8506462 712513-0: 


709 1 
709 

7093 
7994 


709 
og8 


7100 


9.38471 


7033 
-0 


3.5491736 


7 101 


710 


3.8507075 
3-3507687 


79953-55995 24 


11304.8530 
7096'3.3510136[p131/3. 
73-35 10748 132(3.8 


7099 


3.8508300 
3.8508912 


3.3511360 


712 313+ 


3.3511972 
3.55 12533 


3.8513195 
3.8513807 
3.38514418 
3.85x 5030 


71373353515 
83.85 


B5n56g1 


713 
139 
7:39 8 


$576 
3.853637 


3.553698 


Dd 32 


tH141 


CHILIAS.-8. 


Num, 


7142 
7143 
7144 
7145 
71 
714 
714 
71 
715o 
7151 
7152 
7153 
7154 
7155 


7156 
TI57 
715 

7159 
7 160 


3. $538806 
3.35 39414 
3. 854022 
3.8540630 

2. 7 
3.8541845 


3.8542453 
3.8543060 


CL ————_ —  _ — 


3.8 54-3668 
3.5544275\7 


38 7188 


3.3544882 
3-8545489 
3.3546296 
3.8546703| 
3.8547310 
3-38547917 
3.3543524 
3.3549139 


7161 
7 162 
71S3 
7164 
210513 
7166] 
7167 
7163 
7169 
7170 


3.3549737 
3.3550343 
3-35 50949 
3.3551556 


Logaru um. 
3-353759c17176 
2.3533 198]7177 


| Logarithm. 
3.95$9024- 


7178 
7179, 
7150 


Num. 


Logarithm 


3.35 59429 
3.356c035 
38560640 
2.3561244 


7211 
7212 
7213 
7214 
7215 


7181 
7182 
7133 
7184 
7185 


3.3561849 
3-3856245+ 
3-8563059| 
3.8563663 
3.3564268 


3-8579955 
3.853055” 
3-35331155 
3.85817 761 
3.8532363 


7216 
7217 
7218 
7219 
7220 


7186 
137 


718g 
7190 
7191 
7152 
7193 
7194 
7195 


3.3564372 


3.856608 1 
3.8566685 
$5 07505 
191/3.8567893 
3.8568497 
3.3569101 
3.8569704 
3.8570308 


3.8565476h1222[3 


722113 


7223 
7224 
7225 
722613 
7227 
1228 
7223 
7230 


7196 
7197 
7198 
7199 

200 


3.3552162 


3.8570912 
3.357151 
3-857211 
3.8572722 
3.8573325 


7231 
[7232 
7233 
7234 


3.35 82965 
3. 8583565 
3.358416, 
3.3584770 
3.3535372 
3.558597 3 
8586575 
38567176 
3.0587777 
3.3583379 
.35838980 
CLIN 
3.859018 
3.8590782 


3.3591934 
3.8592534 
3.3593185 
3.8593 735 


72JFJ 


3. 3.35 52768 


33553374 


3.355390 
3- 3554556 
3.3 $-25 F-19 2 


17774 


717: 
71724 


717: 


po 3555797 
8556493 


17513-35582.19 


7 


3. $5576 


2. 85575037208 3.357314 i 
-47209þ) 85738750 


7201 
7202 
7203 
72043 
7205 
F200 
7 207 


3.857 3928 
3.8574531 
3-8575134 

3-8575737 
3.$576340 
3. 8576943 
3. 057754502 


7237, 
7238 


7239 


ſ3-$599784 
113.86003$4/72 


3.859438 5 


7236 3.8594986 


3.8595586 
3.859616 


3.8596785 


7240 3.85 973836 


__ 
= ® 


7247]3- 


724813- 


7249]3- 
72 5c[3- 


7251 
7252 


7253Þ: 
7254Þ: 
72551]>:20 
31725613- 
7257133 
7258[3- 
7259]3- 
726013- 
726113. 
726213. 
726313. 
726413- 
3-8591383[7265]3.86 
72.66 . 
726713. 
726313. 
726913.3 
7270(3.8 


7271 
7272 


; 
7273 


724113.3597985 
8 7277 
7813 .$620120 


8 
$4279 


7276 


72 


7274'3.8617733 
7275134 861833 


3-3615941 
3.8616539 
3. $617136 


3.861892 
3.8619524 


3.362074 
3-362 1314 


721 3.85793 F3 


CHILIAS'. 8. 


Num.| L " Logarithm Num: 


ES 
of, 
3.87057 / 
424/3.87063 
3. 8706965 


47456]3 


$9. 


917457 


3.87081 34. 
3.8708719 
3-8709 304: 
3.8709883 


35711057 
3.371 1641 


3.8707 549] 


7464 


7407 
7468 


3.37 12226 
3.87 12810, 


7436 
743713-37 1397 
7438 3-37 14562; 
743913 8715146 
3.87 15729, 


7469 
74793-8733 


3. 8713394747 1]3- 3.87339788 
817472 


17473 
7474 
7475 


Logarithm. 


3.372505« 7 


3.372971 

© 
$275 $461 
3 $73204 3/7 
3. 8732625 
3.8733206 


Num. 


7499 


$8317465'3.8730298/7500 
1431]3.87 1047 3.7466 3.873088 


7JOI1 
7502 

7503 
7504 
7505 


7495}3-8747716 


—— 
745399 
3.8 74597 


3]3-8746557 
3.8747137]7 


3:87 -48296 
3-8748575 
3-8749454 
3-87 59034 


"ow. 
752 
175273 


3-875051375 


ELD 
3-676 54.62 


+ 876621 
7528138 
7529}3- 
753 
753113» 
753213- 
753313* 


3.8751192 
3-875177 1 
3-8752349 
3.8752928 
3.875357 


753613» 
7537 
_ 3772561 
753913-8773137 
7540;3. 


3+3734369[7 
3 8; 349 5O 
33735331 
3.3736112 


7506 
7507 
7508 
7530p 
7510 


3.8754056 
3.8754664 
3.755243 
3.875 532 I 
3.3756399/75 


3-3716313 
3.87 16897 


13-$718647 
3.$8719230 


7 446 


[744013 - $520397; 
9449(3-37 20980 

745 3:$721563 74 
745113 38722146 
4526.8722728 
45 3j3-3723311 
45a43-372389 
+872447 


17476 
(7477 
3.8717480,7478 
3.87 18064 7479]3 


74471337 2 ena 


47469 


74893 
74313 


7433 
404 
235 


807 


3-87 36693[7 
4.3537274 
z3.8737855 
3.3738435 
3.3-39016 


7511 
7312 
75L3 


75t5 


751413 


75441 
754213. 
7543/3- 
7544; | 
7545 3- 3-3776591 


3-8756978 
3.3757556 
32.8739134 
875387 12 
3.87592g90 


754638777161 
154713-877776 
7548 3.377834 


8739597 
240077 
874075” 
3.37413 38] 
3.37419 x18 


us 


436 


7487 
748513. 


7516 
7517 
7518 
7519 
7520] 


3.874.2498 


7521 


3.8739868 

.8760445 
3.8761023 
3.3761601 
3.876217 


7553 8780045 
7552.3.8738062 
7553|3 8781 195 


; 


7554 3.87817 
7555}3 878284 


3-3$74307$752213.8 


CHILIAS 8. 


Logarithn. 
3.-8755792 
3.8936367 


3.3786941 
3.8787515 


Num. 
7596 
7597 
7598 
759913: 


3.3788 


3-37 892377 
8 8789811 
3.8790385 


75703-37992959 


3-8791532 
3-3792106 
3.37926836 
38793253 
3-3793826 


6|3.3794400ſ7 


3794973 
3.8795546 


$ 


259513.01 


3-8797261 
3.879783 
8798411 
3-8798933 


089 
3. 3-8788663/7601 


3.8796119]7 
3.8796692[761 


3.8799556 


7600 


Logarut 
3.8805 
3.83064.21 
3. —_— 

ox $4 
3.88 ©8136 


SE 


7633 


7601 
602 
7603 
7604 
7605 


3.8803707 
3-3809279 
3-830g9850 
3.$8810421 
3.35 10992 


7637, 
7638 
7639] 
7649 


3,3811563 
3.5512134 
z.8512705 

2, 8813276 


7641 


Lager 
3.3823815 


7634 
7635/3-80 8328090 
7636 3-53328659 


| 


7642/3 
7643]3+ 992629 
7044 3- 33297] 
3.397 13347/7645] 3.38 


3.332638 
3-38326953 
0822522 


3.332922 
3-83297 97 
3-383 0365 
3-3830934 
3-383 2502 
.33g 2070 


$3775 


. 


[76691 


7666 3.3845688 
7667 3.384625 


3. 384682 I 
.$847387] 


7672 
7673 
7674 
767 5 
7676 
767713 
7678 
7079 
7639 


3.35 14417, 
3.38 14983 


3.38 17265 


3.3817840 
3.331341 


3.3813g80'7 
3. 8819550 


651 
652 
7653 


13.38800128 


3-8800701 
3.8801273] 
3 8301846 


90 3 3.88024.18 
[3.88 3802990 


3.8803 562 


3.8804 706j7 
OX 2b 


3-8304 134 


3-3820120 
< 8820659 
$-3821259'7 
3.3821829 
13.3322398 


7659 
7660 


c $334343 

+reore 

$3347 

3:8836047| 
y 3.3836614 
3. 3.3337 7132 
888775019 
3-38g8317 
3-383 3885 
3-383839452 
3.3849019 
3.88g0586 
3:384 1454 
3.884.172 


7661 
7662 
766313 


766413 


3843938 
dÞ) 


66 2-33 


TIZZ 


Dd 4 


834225517695 


3-33g285 5]: 
3.3833421{7 


_ 


7681 
7632 


3671 


| 


; 


d) 2 
3:8 


[2.834965; 
2. $8502.18 3 


3.50 885078g 


3. 3.385 33 
8851924 
3.3852483 
3.335304 
38853612 
3.3354178 
33354748 


7684142.38 
7684]! 
768 513.38 


7636 


209 


3.80048 


© HT LIA $ 


8, 


3-3867726' 
3-3868290 


7707 
770 
7709 
7710 
7711; 
7712 
7713 
7714 
7715 
7716 


[7720 


9722 
f7723 
7724 
7725 


þ- 26 


727. 


7717 
7188. 
nol 


7719/3.9875610 


7721 388767 34 


3+ -3879547 


3.88694 17 
3.38869g80 


3.3868854 


3.5870544 
2.887 1107 
3.8871670 
3.8372233 
3.8372796 
3-887 3359 
3.387 3922 
3.887448 
8355048 
3. .3876 6173 
3. 885-298 
3.8877860 


3.389842 5 
3.835 8985 


& 8885165 
779 1 8866035/7737 
770313-.33866599/7738 
770413.8867163 7739 


7740 
7741 
7742 
7743 
7744 
7745 
7746 
7747 
7748 
7749 
7750 
7751 
775213 
7733 
7754 
1775513 


617756 
757 
758 

7759 
760 


3-38380109 


7761 
7762 
7763 
7764] 
7765 


[77 


7766 
7767 
77 


Logaridm,\N 


3.3385726 
3.8886287 
3.8886848 
3.3387410 
38887971 
3.8888531 
3.8889092 


Num. 


7971 
7772 
7773 
7774 

7275 
7776 


T7777 
7778 


3-3504769 
3.3890532v 
3-3g905887 
3-3906445 
3.3907004 
3.8907562 
3.890$120 
3. 8908679 


3.3889653 
3.33902 14] 
33890775 
3-3891336 
3.33891896 
3 3892457 
3.3893017| 
3-38893577 
3.3394 138 
3.8394698 
3-3895253 
3-3895318 
3. 2-8896378 
3-83896935 


3.3897498 
3.38898058 


3.38986 7} 
3:33991771779 
3.88997 36 
3.89002g96 
3.890085 5 
3.89014 15 
3.3901974 
3 902533 

903 £92 


FW 


6813.8 
8 
7ci3.390421 


I 


5917794 


7779 
7780 
7781 
7782 
7783 
7754 
7785 
1786 
7787 
778 
7739 
7790 


3.390923 
3-8909796 
38910354 
3-3910912 
3-$911470 
3.8912028 
3-5912586 
3.3913144 
3.891502 
3.38914259 
3.89148 17 
3. 8915375 


7791 
7792 
7793 


7795 


3-8$915932 
3.39164 86 
3.3917047 
3.38917604 
3.891161 


| Logarmhm Num. 


7806 
807 
-Bc8 
>Yogl3 
7810 
2811 


Lei 
wn 
3.832428; 
3-3924842 
32-3925 3983]. 
2925954 
3-5926510 
3.892766 


7812 
7813 
781413 
7315 
7316 
7817 
7318 
7819 


7820 
7821 
7822 
7823 
7324 
7825 
7826 
7827 
722A 
7329 
7830 


7796 
a4 
7798 

7799 
7800] 
7801 
7802 
$03! 


90365 


: 


—-- 


þ — genh x8 
919275 
3.891983 2 
3.8920339 
3.3920946 
3-392 1903 
3-8922059 
38922616 
3.8923173 


780g 


I oaet 


7831 
5832 
7833 
7834 
7835 


38935398 


2.8927622 
3.3928178 
3928734 
3. 3.3929290 
3-8929846 
3-5930401 
3.8930957 
3-2931512 
3.8932068 
+ 8052004 
3.393317 
3.3933733 
3.3934288 
3.893484 3 


3.3935953 
3. 8936508 
3.8937063 
33937618 
3.8938172 
3-8938727 
3.8939281 
3.8939836 
3.8940390 


7836 


7837 
783 


7839/3.3942607 
784012.3943161 


3.55 40944 
3.894149 
3.3942053 


CHILIAS' 8. 


| Logarithm/Num. 


3-38943715|1876 
3-3944268|-877 
3.8944322|8-8 
3-3945 37617879 
3.8945 929]7880 


3-3946483|7881 
3.8947037(7882[3 
3-994-7590,7883 


785 


786113 
7362 
7863 
7364 
7865 


3-3943143|7884]3 
3.89486977885 
3. -39492 50,7886 

3.9949803 7387 
3.8950356/7888 
3-39 50909 788g 
3-895 1462/7890 


Num. 


7911 

'912 
7913 
7914 
791513-2s 


 Logaritim., 
3.896305? 
3.896360% 
3. 8964.16c 
3.89647 11 
3-596 5262 
3-3965913]7916 

.8966364/79 17 
3.8966915}7918 

39674667919 
3.396317] 7920 
3. 3.39638 568 7921 
3.9969115|1922 
3.9969669,7923 
3.8970220{7924 
3.9970770 


3-8952015 7831 
3.38952568,7892 
3.8953 1207893 
3.89536737894 


I O— 


3.3954775/7896 


3. 89553307897 
3.8955883 7898 


3.3956435 7899 


3 .3956987,7900 


7925 


3.897132C 


3-897 1871 
3.8972421 
3.397297 1 


786013.8954225 7895 3.8973521 


7926 
7927 
7928 
7929 


7866 
786 

2868 
7869 
7870 


3.8957539 7901 
3.895809 1/7902 
389586437903 
3-8959195,7904 


3.8959747 


17 905130 


7871 
7872 
7873 
7874 
7B75 


3-8960299 
3.396085 1 
3.3961403 


3.8961954\7 


3.8962506 


7906 
7 907 
7908 

90g 


291013 


3.3974071 
3.897462 1 
3.8975171 
3.8975721 
3.897627 1 


7931 
7932 
7933 
7934 
7935 


7930 


| Logarithm. 
3.8932314 
3.8982863 
3-898 3412 
3.898396c 

984509 
GO cos 
3.398 56c6 
3.8986155 
3-39386703 
3-5937252 
J. 8987850 
3.3983345 
3.8933897 
3.989445 
3.8989993 
38950541 
3.399108 
3.899163 
3.8992 184- 
3.8992732 


3.3993279 


3.8993827 
3-38994375 
3.8994922 
3.38995469 


Num. 


2946 
7947 
7948 
7949 
793vp:2t 
7951 


Logarithms,) 
| 
3.90901486 
3.9002032 


3.9CO3125 
3.9C03671 
39004218 
7952]3-9004764 
7953,3-9905310 
7954 3-9005856 
7955/1396 .90064.02 


3.9002579 


2 


7957139007494 
7958 3-9008039 
795913+ g005583 
7960, 3-900913 1 


6 


7961 


7963 
7904 
7965 
7966 
7967 
7968 
79! 
7976 


796213 


3-9013493 
69% .9014038 


3-90c9676 
:9010222 
39040767 
3-9011313 
3-9011858 
3-9012403 
3.9012948 


3-9014583 


79563-9c06948 


$.8976921 
3.3977370 
3.897792C 
3.897846; 

3.8979019 
38979568 
3.89801 17 
3.8980667 
3.8981216 


7936 
7937 
7938 
7939 
7940 


3.89g96017 
3-5996564 
3.8997 111 
3.8997658 
3.3998205 


794-1 
7942 
7943 
7944 


.898 1765 


3-3998752 
3.8999290 
3.3999846 


794513.9000939 


3.9000392 


7971 
7972 
7973 
7974 
797513 
7976 
7977 
7978 
7979 


3-9015128 
3.901567 
3-9016218 
3.9016762 


3-9017 307] 


3-9017351 
3-9013396 
3-90138940 


3-9019485 


7980 


3-9020024 


Dd 5 


OO WEI OO BT Re 


CHILIAS 8g. 


Logari un. 


3-9020573/3016 


3.9021117 
3.9021661 
3.9022205 


[3-9022749 


$018. 
80191 3- 
8020} 


798 


7989 
79993-9025 
7991 
7992/3 
7993 
1994 
17995[: 


798713-9023337 
2588 3.990243 81 


799613 
7.99713 
7998 
7999 
$000 


$00 113 
$002 


$021 
8022 
8023 
3-9024924 8024 
3-992 5468[8025' 
3.9926011/$026 

3.90265 53/8027 
3.902709 ($028 
3.99027641 Goag! 
3 9928 185/8030 


(3-9023293 


8017]3- 


[3-9944533]3062 


O52 
3.9040661[3053/3 


3.9042285 8056 
3-90942527]3057 
3.9043 3653058 
3.904-390g9|5059 
3.9044450 8060 


3.904499 $061 


3-9946074}8063 
3.904661 51306 
3.994715 3065| 


3-9028728\$03 1 
$-902927 11303 2/3 
3.99293 14'$03 3 
3.90363 57,8034 
3 3.9030900 8303 5 


3.9047696|3066 

.9043237]8067 
1 00497188068 
3-90493 18}306g 


3-903 98? 803613 


8003 


$004. 
8005 


3+ 9031985 8037 
3.9032 5253038; 
3.903307 1 $039 


3. 9033613 $040 


8006 


3.9034156, 8041 


Boo 
8 


800913903578 3: 
80103903632 


3 9034598, 8042 
3. 303524 18043 


3-905039 
3.99509 
3.905 14 
3-9052020 
3.9052560 


O71 
272 
07 3 
074 
675 


| 9064967 


3.9049359]8070| 


um.) LogarithmJN 
3-9058498 
3.9059c33 

3-9059577 
3.9060116| 
3.9060656 
3.906I195 
3-9061734 
3-9062273 
3.9062812 
3-9003351 


3-9077874 
3-997 $411 
3-9073948 
39979485 
3-908G6022 
3-99Bog5 59 
3-9081095 
3.9931632 
3.9082 169] 


3.9063889 
ney 


3.9065505 
3. 3.9066044 


3.908485 


3-9082705 
3.908 3241 
3. 9683778 


3.9066 582 
3.9067121 
3.9067659|810z 

3.9068197]$104/3 
3.90687 35/8105 
3-9069273/8106 
3.90698 12|/8 107 
3.9070350/8108 
3-907 0888|8 10g 
3-90714.35]$110 


3 9004314 
3. 5085x586 
3.9085922 
3-9086458$| 
goB69y4 
Re 
.9038066 
3. pw omg 
390891 37 
3-90B9673 
3-9999209] 


Bo76 


$o7 


3-90J3101 
3. 905364 hho7 
3.905418 Bo7B 
4413-99547211B079/3 


Bo45 


$01 13.9036867]80 

801 243.9037409[8047 
801313903795 
80143-903849 


Y 


394913-905742<J3084 


3-90F526 1 808 

; 39055801 8oB 1 
3-905634 113082] 
3.905 688c43083 


3-907 1963/8111 
713-9072501|8x12 
3.90730388113 
3-907 357613114 
3-9974114]3115 


3-90907 44 
3-909 1279 
3-9091815 
px 
3.9092855 


3-9074651181 16 
3-9075 188]8 117 
3-9075726|13118 


.905 7960808 5]3.9076830018120 


3.9076263]$119f3 


3-909 3420 
3-9093955 
.9094490 


909502 ory 
3.9095 56 


801513.9039035]Bog5c]3 


CHILIAS *57: 


Logarithms, 
3.909609 5 
3.9096630 
3.9097 165 
3.9097699 

3-90982 34 


PROM 
8156 
8157 
8158 


3159 
$160 


3-9098768 
3-9099303 


$12 
813 
8131 
813 
8133 
813 
8135 


3-9099537 
3.9100371 
3-9102905 
3-9101440 
3-9101974. 
3.9102508 
3.9103042 
3-9103576 


8169 


8136 
$137 


5138) 


813913 


3-9104 10g 
3.9104643 
3-9105177 

3-9I05710 
3.9106244 


8161 
8162 
8163 
3164 


3166 
8167 
3168 


817 


8165 


| Logarithm. Yum 


3-9114772 
3-9115305 
3.9115337 
3-9116369 
3.9116902 
3-9117434j8 
3.9117966 
3.9118498 
3.911903 

3.9119562 
3-9120094 
3-9120626 
3.9121157 
3.912 1689 
3.9122220 


$171 

172 
8173 
$174 
3175 


3-9122752 
3-9123234 
3.9123815 
3-9124346 
3.9124878 


um. 
8191 
8192 
5193 
8194 


SE NO 


8197 
8198 
8199 
3200 
$201 
382902 
8203 
8204 
8205 


TogarnimNume. 


3-9133369 
3-9133599; 
3.9134430 


3.9138668 
3-913$919 
3.9139727 
3.9140257 
3.91407 


3 9134960] 


913-913 5499 8230 3: 9153998 
613-9136019 $231! 3.9154526 
3-9136549|$232'3-9155054 
3.9137079]8233 3.9155581 
3-9137609|3234 3.915610g 
3.9138139 8235 3.91 56636 


| 


$206 


8207 
8208 


8209[3 
8210 


3.914135 
3.9141844 
3-9142 373 

.9 142903 
3.91434 J2 


$226 
8227| 
$228 
8229 


G0ar ithek, 
pe 
3-9152415} 
3-9152943 
3-9153471 


$236 
8237 
8238 


3-91 57163 
3.9157691 
3.915321t8 


8239 
8240 
8241 
8242 
8243 
$244 
8245 


3.91 58745 
3-91 59272 


3.9159799| 
3.9160326' 


3.916085z3 
9161986 
3.9161907 


$142 
143 
144/3 
145 


3-9106778 
3.01073 11 


8176 


5177 
$278 


3.9107844 
.9108378[: 


3.9103g 118180 


179 


3.912540g9 
3-9125940 
3.9126471 
3 9127002 
3.9127533 


8212 


146 
8147 


$253 
I 
I 


3.91094 
3-9109977 


_ 13-9110519[9133 

913-91 11043/813 4 
$150 3-91r1576|8185 
$15113.91 12 189/8136 
315213 -9312642|8187 


QO11317% 


43-91 13707 
4 JL I4Z . 


8181 
$182 


3.-9128064 
3.9128595 
3.9129126 


3-912265 
3.9130187 


8211 


8213 
8214 
8215 


3-9 143961 


3246 


3-9162433 


39144439 
3.9145018 
3-9145 547 


250 


$247 
3:45 
824913 


391460768 


3.9162960 
3.9163487 
.91640t 
3.91645 


$216 
8217 
8218 
821913 
$2205 


$.9130717 
3.9131248 


On 
I 
F 


3.913 778 
3.9443 
3.913283 


g|34 


8221 
$222 


3.9147661 


3-9 1466@4 
3-9147133 


3251 
825 
8253 


.9148xg0 


3-9149775 


22313 


822 


3-91 FOZO 


413-91 50831 


.g15 13$9lf 
Dd 6 


39142710 3255 
3-9149246 98256 


$354/3 


3.9165 

3.916559 

3.916617 | 
.916664 


9257 


32583. 
3259 
26013. 


3.916717t 


CHILIAS 


9, 


Num.| Logarithm. 
$26113.91” 70325 
326213. 9179552 
5263.3-917 137) 
$264/3-917 1903 
826513+ 3.9172429 


$266 3.91 917 


$2713: 9175580 
8272/3.9176105 
$2733. 9176630 
$274/3-9177155| 
$275]3 0177680 
$276;3- :9178205' 
82 7713 9178730, 
$278/3.9179254 
$279 3-9179779 
82803.9180303 


N um. Logaruhm. 


132: FI 3.9189734 


8236 3: 9158687]3 
"29 1713-91892 11 


$259/3: 9190255 
$3903- 9190 7S1f3 


Num.) Logarithms, Num. 


33313. 9206097 1' 


\332/3-9207493, 


$333 3-9 205-14 d3 68 39226217 


$334 3-920753 5; 
33 335]3-9223056| 


'8366 
8365 


5369 
'37 a) 


LOS 
3-9225179 
34225696 


3.92207 236 
3: 9227255 


2954830113 91913043336 
826713. 9193459 3322/3, g9191827|*3 37 
$2683. 917400518303 3.91923 50 
32693-91745 3 o/8304'3 9192573 
$203. g9175055/8305/3.9193 395$340/3.9211561 
3306, 3- 9193919'8341/3.9212181 
3-9194442, 8342/3. 9212701 
3.9194965 $343 3.9213222 
3.9195458 $3443.921374-3 
3.91 960108345 3-9214263/8 


$307. 
8303 
3309 
3310 


| 


$338 


$311 
8312 
3313 
8314 


$281 3.91$0828 
$8282 3.9181352 
8283 3.9181877 
$234 3-9132401 
8235 3.9182925 


$3163 
8317 
$318 
3319 
8320 


$286 3. 9153449 
82373. 91383973 
$288 3 -9184497 
3.9185021 
3-9135545 


8321 
$322 
$323 
8324 
8325 


39186069 
3-9136593 
3-9187117 


3.9187640 


8326 
8327 
8328 


3.9197578|: 


$346 


8347, 
$348 


8349] 


3.9190533 
3-9197OFF 


3.91958100 


83 15/3-9198623| $3502 9216365 


8339/3.9211140 


3-9209577 
3.9210095 
3.9210619 


3-92 14784 
3.921 5304 
3-9215824 
3.92 16345 


3-9199145/8351 
3-9199667 8352, 
3.9200159j8353, 
3.92007 118354 
3.92012 33, 355 


3-92 17385 
3.921790OF, 
3.9218425 
3-92 15945 
3.92 19465 


8377 3-923088z 


$ 


3.9201755'$356 
3.9202237|83 57 
3.9202799'8358 
3.9203321|8359 
3.92038342' 8360 
3.9294364/3361 
3-9204886|3362 
3-9205407 $363 
3.9205 929(5364 


Th 


8295139185164] 


330 


3-92 19954 
3-9220504: 
3.922 1024 
3-9221543 
3. 3-9222063 

3-9222582 
3.922 3 1YO2 
3.9223621 
3-922414 


$371 3-9227773 
$372'3.9228292 
$373 3-9228511 
$3743. $229330 
3375/3-9229843 
[83 376;3- 92 39367 


837 8! 3.923 1404+ 


$37913.9231922| 


3.92 32440 
3.9232955 
3.923 3477 

3-92 33995 
3.923453 
3.9235031 


8382 
39313 
8384 
8385 
12236 
8387 
'$338 
8389 
8390 


3.923762 


3-9235549| 
3.92 36066] 
3.92 36584 
3.92 37 102]; 


8391 
8392; 
$393, 
$3943.92 39690 
8395|3.9240207 
8$396[3.9240724 
839713-9241242 
38398 3-9241759 


3.9233655 


a 


39913-9242276 - 


3.9238137| 


3.92 39172|' 


7 


8400[3-9242793 


3.9206450'8365 


CHILIAS 5s; 


Num 
$401 
$402 
3403 
5.404 
542513 
$1c6 
5407 
8408 
8409 
8410 
8411 
8412 
$413 
8414 
8415 
8416 
$417 


Me 
3.924331 


3-92.43527) 


Nur. 
$4.36 
$4.37 


3.9244 344 
eye 

-9245377 
3-9245594 
3:92464 10 
3.9240 327 
3.924744 + 
3-9247960 


$438 
$439 
84.40 
8441 
844-2 
$443 
8444 
5445 


3.9245476 
3.9248993 
3.9249 509 
3-9250025 
3-92 50541 
3-9251057 


8418 
3419 
420 


3-9251573 
[3.92 52059 
3.9252605 
3.9253121 


8421 
3422 


3.9253637 
3:9254152 
3.9254668 
3:925 $1854 

3:9255699 
3:9256215 
3.9256730 
3:9257245 
3.9257761 

3:9258276 
3-9258791 
3-9259306 
3-9259821 


8446 
3447 
84.4.8 
8449 
8450/3 


Logarithm. 


Num. 


3-9261366 
3-9261380 
3-926239z5 
3.9262910 
3.9263:24|) 
3-9263939 
3.926445 3 
3.9264965 
3.9265482 
3.926 5997 
3.9266511 
3.9267025 
3-9267539 
3.92680 
9265567 


8451 
8452 
34.53 
8454 
3455 
845613 
3457 
3458 
3459 
8.460 
$46 
8462 
8463 
8464 
3465 
$466 
8467 
$468 


3-92693 36} 


3+9260851 


$469 


3.926908 1 
3.92609595 
3-9270109 
F:-9270621 
3-92-1136 


3-9274730 


3-927524-3|{ 3498 3. 9293167 


3-9275757 


3-9276270 $500 3.9: 9294189 


3.927 6733 
3.9277296 


3-9277808[3503 


3.9278321 


8470 


3.927883 


5318484 


$471 
8472 
8473 
$47 


413.92088515 


Logarithm.\ 
3.927934” 
3.92790 Fc 
3.920372 


"+75 
$.4.-6 
S477; 
3478/3 
$479 
3480 
$481 
8482 


3485 


348 313. 


3.929139” 
3 92 519cg 
3.922422 
92 2934 
3-929 3446 
3.92383959 
3-9284471 
3-92349 33 


3.9285495 
3.928607 
3.9286518 


8436 
8487 
$4838 


-9271650|3491 
3:9272 163[3492 
3.9272677|3493 
3.9273 1908494 
3:92737045495 
3:92742 17/3496 3.9292 145 


8489 
$490 


$497 
3499, 


8501 
8502 


850 


: 


em —_rn—_—_—— 


3-0295722 


3.9287030 


3.9287 542 
3.9238054 
3.9238565 
3.9259077 
3.923958 
3-9290100 
3.929061 1 
3-9291123 
39291634 


3.9292656 
3.9293676 


3-9294700 
3.0295211 


3.0296233 


Num, 

506 
$507 
850d 

"FEY 
351c 
85.11 
85-12 
8513 
8514 
S515 
18516 


851713 


8518 
S519 
8520 
8521 
8522 
8523 
8524 
3525 
$526 


8523 


3529 
8539 


8531 


[- 


3.929327 
3.5 298755 
3.9299290 


3. .92998c6 
3.9300316 


3.3 300826 


3.9302357 
.9302966 
3-93C3376 
3.530386 
3-9394 396 


3-9395415 
3.9 395925 
3.93004 34 


3-9307453 
39307963 


3.9308981 
3-9309490 
3-9309999 


8532, 
$533 


$534/3-9311526| 


8535 
$536; 
8537 
$538 
$539 


3.6296743 


3.9310508 
3.931 TOI) 


3-9312035 


[3 -93 12544 
3.9313053| 
3-9313561] 
3.931407] 


"1 
3, 92 972 54 
3.4297764| 


3.93013 36} 
35301847] 


3-9304906| 


3-9300944} 


3.9300472] 


$549 


3-93 14579 


S 


- 


CHILTAS 9. 


En 


71>576 3.93 32548 
713-93 33354861213. 
$57813-9333860 
$57913-93 34367 
1218580 3 3-9334873| 
6291/8581 3.9335379 
858213.933558z 

$583(3.9336392 
858413-93 36397 
5113585]3-9337403 
853613-9337909 
$58713-9335415 
513538[3.93 33920 
853913-93 39426 
20285901393 39932] 
708[859113-9340437 
$592[3-9340943 
23]3593[3-9341443 
8$594/3-9341953 
3.9324733]359513-9342459 
3596[3-9342964 
859713-9 343469 


3.9230322 60713.9348518 
0813.9 3490221964 3]3- 
$7413.93 3 183 5P60gſ3.93495 271364413: 
3.93 50032 64513: 


8573[3.9331 328] 


057 $13-93 32341 


Logarithm.Num. 


} 


$611 


1. 


861 313- 
614/3- 


861 5'3- 


136163. 
3617 
461813. 
3619/3- 
'620/3-$ 3 
362 113- 
62213 
362 3(3- 
3624 s 
*62513- 


362813. 
862913. 
$63013-9: 


3-9343974 
3.9344479 
3:9344954 
3.934.5489 
3.9345994 
3-9346499 
3.934-7004 
3.9347509 
3-9343013 


$638 


$632 
$633 
$634 
8635 
$62613. 
$637 


3639 
3640 


$641 


642] 


125[862613. 
$62513. 


$63 113.9: 


$66 313. 9375680 
$66213.937518 


3.93621 20566913. 
3.936262 3]867 0/3. 


867113. 


3-93636291867213 9381393 
3-93641 321367 $ 
3.936463 5]$674'3- 
3-9365137|9675'/2-9392695 
393656408676} 938; 195 
3.9366 143/677 3.939 3696 
tbe .9394196 
9334697 


CHILIAS 9: 


” # - 
. 


4690 3-9399198 
869 113-9390697 
8692/3-9397 197 
$693 3-9391697 
*694/3-9392196 
86953-93926 26 
3696 3:9393195 
3697'3.; 393695 
$698 3.9394194 
$699'3-9394693 
$70013.9395193 
$701|3.9395652 
8702:3-9396 I91 
$703 3.9396690 


3.9398635 
$13.9399184 


13.9397 189! 


724\3-9497157 
8725 3-9497654 $76013-9425041 Teen 


Logar ithm.Num.| Loger 


Num. Logaritim Num,  Logaruhnm.Num. 
5681 3-23836 38/87 16 3.9403 1728751 
3682 3.9336139)$7 17 3-9493670 8752 
3683 3.3386698 $718 3-9494169/$75 3 
"684 3.5 387198 $719 3-9404657 $754 
3685 3.93 37658 8720 3.9405 16518755 
$586 3.935 81985|87" 3.9405669/8756 
$687'3.9388698 8; 22 3.9406161 

3688 3.938 z 193|8723'3.9406659 
8689'3-9389698 3 


8757 
8758 


8759 


8-26 3.940515 2|8 761 


8 


8 


$727 3-9498650 
$528 3.9403 147 
$729'3.9409643 
$930 3-2410142 
8-34 3-9410640 
732/3-9411137 
733 3-9411635 
$5734 3-9412132 
$7 35,3-9412629 
$36 3-9413126 
8737 3-9413623 


8763 


8765 


8769 


8771 
77 


on 


$538 3.94141209773 


8 
0 


$739 3-9414617 
$13-9397638 $740 3:9415114 

3.93981837|3741 3.941561 
742 
743 
3-93 99653 5744 


13.9416108 


3.94 16605 
3.9417101 


8762 
8764; 
$66 
89767 
87653 


8770 


| 9 


3.942 1073'87$713.9438406 
3.9421569 $783[3.9435900 
3.9422065 $799/3.9439395 
3-2422561879013.9434 859 


3:9423553 $792/3-9440877 
3.9424049/5793 3-9441371 
3-5424545 $794 39441565 


3-9425537 $796 329442852 


3.9426525 8798 35443340 
3-94-27024 8799 3.944433 3 
3-9427 519 $800'3-9444527 


\—— 
3.9420577 878613.9437912|- 


3-9423053 879113.9440333) 


3-9428015 $801 3-9445320 


3-9428510 8802 3 9445814, 
3.9429005 8803 3-9446ZO07,' 
a9} . 


3-942350 l $804. 3-9 


3-9430986 B807 3. 


3.943 1431 8808 3.9448773 
8774/3.943 1976 $809 3.9449266 
8775|3:943247 1/3810 3-9449759 
$776|3-9432966 $81 1 3-94 FO252 
8777|3-9433461|881 2 39450744] 
8578|3-94339 3 
877913 -94 34450]5814/ 


81313-94512 
3.9451730 


3:9429996 3805 39447204. 
3.943049 1 5806 3-944 83) 
48250 


3-9426032 8797:3-9443346- 


% 


-— 


= H an LY. A1S;| 9. 


18823'3. 9456163 
18324/3:9456655 


— noe 


8825 3.9457 147 


$326/3-9457639 
882713.9458131 
8828 
8829/3-9459115, 
$3303. 3-9459607 


883 1'3.94 60999 
883213. 9460591 
3832'3. 9461082 
(1383413.9461574 
3835 3.9462066 


$8623. 29475317 
3. 945562313863 3.94.75807 


———— - | __ 


T4 9473357 
8859 39473347]! 
3860 3. 39474337! 


$861/3-9474327] 


$364/3.9476297 


83866 3.9477277 
8867 3-9477767 
$8683. 9473257 


8969/3; 947 $747 
53870 3- 9479236 


$836 3.9462557 
$8373. 9463048 
0895 3. :9463 540 
39464031 
3-9464523 
3.9465014 
3.946550 
8843 3-9465996 
8844/3. 9466437 
884513. -946697® 
8846 3-9467469 
8347|3-9467960 
8545 3. 546345 I 
[3849/3-9468942 
3850 3-9469433 
885 113-9469923 
$852:3.9470414 
15853 3.9470905 
($35413.9471395 


18355/3-9471586 


$871 3.9479726 
$8723. 9430215 
8873 3.9480705 
$3743-9431194 
3875/3. 3.943 1684: 
38761394 9482173 
3877 3.942662 
3875 3.9483 151 
8879 3.9483641 
8380 3 .9434130 


8365 3.947677] 


3893 


3894- 
8395 


8356 


on 


2.9439994 
3.949048 3 
3.9490971 


Togarithm. Num.| Zogerithem, 
3.9439506; 


8926 
8927 
39213 
8929 


3-9491460, 


3-9492436; 


3. 9492924] 
3-9493412.8934. 


3.949 3900 


3-9491943]8g3 1 


3939 


:8932 
$933 


8935] 


3-9494338 


8903 


3-94 24576 
3.9495364 


Em, 
3.9506569 
3.95070F5 

3-9597542 
3.95 8023 
3.9508515 
3.9509001 
3.9509487 
3-9509973 
3.9510459 
3-9510496 


8936 
8937 


8938 


3-9511432 
3.9511918 


3.9512404/ 


$904 3.949535 1 


3882 
838z 
8384: 
3885 
8886 
3387 
3LZ$ 
388g 


$881 


3.9484619 


3-9435597 
3-9436095 
3-94.86 574 


3.9485 _ 


8905 
$906 
8907 
8908 
8909 
3910 
$911 
8912 
8913 
8914 
8915 
8916 
8917 
8918 


3.9487063 


3 9497 552 
3-948304c|8923 
3-9483529]892 


3890 


38921 
3923 


3 9489015 8925 


8919) 
$920] 


4 


3.949633) 
3.9496327 


3. 3498290 
3.9498777 


3+9499752 
3.9500239; 
[3+ .9500726, 
3. 3.9501213 


3-9502188 
3-9502675 
3.9503162 
3.9503649 
3.9504135 
3-9504622 
3-9505199 
3-9505596 
3 9506032 


3.9497 3 148 
3.9497502}3 


3.9499264 $946 3.9516289 


393913.9512889 
594913-9513375 
$9413-9513861 
94213. 9514347 
94313-9514832 
8944'3.9515318 
17/8945;3 9515803 


5947 3-95 16774 
8948 3.9517260 
39493. 951 2745 
213]8950/3-9518. 230 


3.9501701|$g51 


8952 
8953 
$954 
3955 
8956 
3957 


8958. 


8959 
3960 


2.0518-16 
3.9519201 
3-95 19686 
3.952017 F 
3.9520656 
3.9521141 
3-9521626 
3-9 F22141 


3.9522595 
3.952 3080 


- 


C HI LIA I t®; 


396313.95245 34 
3964[3.9525018 


596513-9525503 


Num: Togarit {Nun 
896r 3.9523565|3996 
3962 3.95 24049]9997 


38998 
8999 
900C 


Logarithm 


um. 


3-9540494 
3-9540977 
3-554 1460 
3:9541943 
39542425 


$966]3.9525987 
3967[3:9 526472 
5968[3:9526956 


9001 
9002 
9003 


OOA 


9-31 
9032 
9033 
9034 
9035 


Logos 
3-9557358 


3-955 :939> 


3-95 58320 
3.9553%00 


=> 


9<66 


3.9542903 


3.954 3372 


8969139 527440 
59709527924 
89711]3.952840g 
897213.952$893 
3-9529377 
3-9529861 
3-9530345 


9goos 
$007 
goos 


3-9544 355 
3:9 544537 


3.9543 3999037 


9036 


9038 
9039 
C040 


3-9545319 
3.9545302 
3-9546284 
3.954766 


1013-9547 24 


904 1 
gO4-2 
9043 
9044 
9045 


8977 
8978 
8979: 
$980! 
89$1 


3986 
8937 
8998 
8989 
8990 


| 
| 


3.95 30828 
3:9531312 
3.9531796 


3:9532763 
3-9533247 
3-953373 
3.9534214 
3:95 34697 
3:9535181 


3:9532280 


9020 


3-9547730 


213.9548212 


3.954869 
3-954917 


= 
\O 


3046 
9C47 


OO4eh 


3-955; 202] 


-[3-95 76073 


hve ninonng 
3.9574157 
3.957403 

2-9575115 
3.95 75.594 


4 4 


39559762 


39560723 
3.9561204 
3.9561684 
3.9562 165 
3-9562645 
3.9563125 
3.950 3605 
3:9564686 


9071 
3:9560243 


g072 
9073 
9074 
2075 


3.95 76552 
3.95J77- 3© 
3-9577509 
3-95775 85 
3-9578466 


9076 
9077 
9078 
9079 


go8s 


$13.9565526'9083 


3-9564.566/$0S1 
3.9565046}z082 


3-9 566006/g084 


3-9549657 


—— 


90 5O 


3.9 566486,9c85 


3:9550139 
3.955062 1 
3:95JF1102 
3:95FI1584 
3:9552065 


3.993 5664 
3:9936147 
3-95 36631 
3.9537114 


9021 
022 

23 
024 


3.95 37597 


9025 


349552547 
3:95 53025 
3:955351TO 
Airs 


9051 
9052 
9OF3 
9054 


3:9566966'9086 
3.9567445|9087 
3.956792 5|9088 
3.95684.05/908g 


905 229568585 
9056 3-9569364 
90571 3-9569844 
9058.3.9570323 
9059(3-9570803 
9060 3-957 1282 


8991 
$292 
8993 
8994 
£995 


3-9 539 
3:9539529 
39542012 


3-953 


3-953 8363/9027 


WS 


go 
loo 


3:95 54472 
3-955543 


9061|3-9571961 
906213-9 57 2241 


3.95 54953 
3-9555$15 


2943.9556397 
3013.95 56877 


9062 
3-95727 


9090 


3.9578945 
2-9579423 


3.95%0380 
3.9550858 
329581337 
3.9581815 
3.9582294 
3-9582771 
3-9 5383249 
3:9593727 
3-9584205 
3.958468 3 


3.9585639 


3-3 5799gCc2t 


3.9585161}| 


==" 


þ 


b # 


£91 


gog2' 


\O \E 


9097 


»-) 


9063 
90641[3-95731 


9065 


093! 


$096;3. 
[3+ 


3.9586117 


3-9536594| 
3:953707 2] 
9094.3.9587 549 


20 bo 


3.9573678h9 100 


3-9 590414 * 


-— - 


_y_ 


'N 


9120 


[912513.96 3 .9602329 


CHILIAS Td. 


9108 3. 9594230 
3109 3- 959472719 
91103. 39595184 
3111/3-9595660 
g9112[2.9596137 
9113 3.9596614 
91143 9597090 
9115/3. 9597567 


| 


Yom.|'Zo "Logarithm. Num,' Logarithm. 
9101.3.95908g 1 9136 3 .G607561 
[9102 3.9591363 9137 3.9608036 
3103'3.9591845 9138 3.9608512 
3104 3-9592322 9139 3-9608g87 
[9105 3-9592799 9149 3-5699462 
J1C6 3.95932769141 3-9009937 
3107:3.9593753 9142 3.4 61C4121y 


9145 3.96 9611837 37 


917213 


9171 


9173 
9174 
9175 


9143 3-9610587 
9144\3-961 1362 


91463 9612312 
9147 3-9612787 
9145 3.5 612262 
9149|3-9613736 
91 503-206 $614214 


9116 3.9598043 
3117,3.9598520 
9118|3.9598996 
911913-9599472 
3.959994 
3.9600425 
9122/3.9600901 
9123 3.9601377 
0124/3.9601853 


9I21 


9126 3 3.960280z|g1 


91513. 3.614686 
9152/3.961 5469 
9153 3-9615635 
9154 3- -9616109 


9176! 
177 
4 


91094 
91851396 
9186 
9187 
9138 
913g 


9155 3-96 9616583 
91563 .$61705 
9157 3-9617533 
9158/3. 561800 
9159 3. 9618431 
91603- c 61895 


3.960328 
3.960375 
3.960423 


J12713 
128 


9129 


21135 3.9607086/g1 


91323. 960565g1916713.962227 
[5133 3.960613 F9463}3.9622746 
191 34{3.96066 1 


9162/3. 9619903 
163/3.9620377 


2.9203 


9 190159 


9191/3-9 


9192 
9193 
9194 
9195 


a 
+9640710 
3.6641181 


q rey Num: 
3-9624167'9206[3 

3.9624640 9207 
3-96251149g208[3.964.1653 
3-9625 587 9209/3.9642 125 
3.9626061 9210(3.9642596 
3 96265349211 64.3068 


3.564-3068 
3-9627007, 9212/3, 9643539 
3.5627481/ 9213 3-5644011 
39627954 


9214 3-9644432 
3:962 8427 SIE 29644953 
3 3.5628g00/g216 3 9645425 
3-9629373 92173-96458 46 
3.9629846'9218 3.9646367 
3.396303 19/92 Ig 3. $646838 
3-4630792 192 92203-9647 309| 
3.963 312649221 3-9647780 
3-963 17379222 3- 964233 
3. 96322109223 3-9643722 
3.9632683' 9224 3-9649193 
3-9633155 9225 3 9649664 
3»963 53 3628.9226 3-9 9650134 
3-963410092.27/3.9650605 
3-9634573 9228.3.9651076 
3.963 5045 9229 3- 9651546 
3 3-9635517/92803- 9652017] * 


9197 
9198 
9199 


oers 3.962085 1 
9130 3.96047 ofp16912.962132 5920039 
131 3.9605183'916 3.962179919201}3- 


3.9635990 9231 3.9652438 
3.9636462\9232-3-9652958 
3-963 69349233; 3-96 53425 
3. 45h as wg. 53899 


g92 


16913.962 3220 
150|3.9623609 3) 


92 


CHILIAS 16; 


Num. Logarithns. 
9241/3-9657 19: 
9242 3-955766c 
0243/3-955813c 
9244 3-96538599 


Num. 
9276 
3277 
9278 
9275 
923c 


Logarithm, 


Num. 


3-967 3607 
3.9674076 
3.9674 544 
3.967502 
39675480 


9245/3 96 59069 
9246 3-9659539 
924.7|3.9660009 
9248 3.9562478 
9249 3-9660948 
9250;3-9661417 
9251'3.9661887 
9252 3.96623 56 
9253'3.9662326 
92 54/3-9663295 
92553-9663764 


928 1 
9282 
9233 
9254 
9285 
9286 
287 
288 
9259 
9290 


"GG 


3.967 5499 
3.9676416 
3.96768$3 
3.9677351 
3.9677819 


9311 
9312 
9313 
9314 
9315 
9316 
90317 
9318 
9319 
032C 


3-9678287 
3.9678754 
3.9679222 
3.967969C0 
3-9680157 


9321 
9322 
9323 
9324 
9325 


Logarithm. 
3.9689963 
3.96904.3© 
3 9690896 
3.96913092 
3-9691829 
3.9692295 
3.9692761 
3.9693227 
3-9693693 
3-9694159 
3.969462 5 
3.96950g91 
3-9695557 
3.969602 3 
3.96964 38 


Num, 
9346 
9347 
9348 
9349 
93Jc 


| Logarithm| 
3.97C6258 
3.97C6722 
3-9797 187 
3-9707652 
3-97C8116 


, 


93FI 
9352 
9353 
9354+ 
9355 
9356 
9357 
9358 


9359 
9360 


9256 


3.966423 3 


92.5713-9664703 
9258[3.9665172 
9259 3.966564 1 
026913.96661 IO 


90291 
9292 
9293 
929 

9295 


9261 3.9666579 
9262/3 .9667048 
9263[3.9667517 
9264'3.9667985 
| [9265/3-96684 54 


9296 
9297 
9298 
9299 
9300 


3.963C62 

2.968 1092 
3.9681559 
3.9682027 
3.9682494 
3.9682961 
3.9633428 
3.963389 F 
3.9634 3.62, 
3.9684829 


9326 


3-9696954 


9361 


932 

9329 
9330 
9331 


93 276-9697420 


3.9697385 
3.969B351 
3.9698816 


9362 
9363 
9364 
9355 


3.9699282 


9332 


9266 3.966892 3 
9267,3.9669392 
9268|3.9669860 
9269 
927013:9670797 


3.96703 _—_ 


9301 
9302 
9303 


oF 


3.9685296 
3.9685763 
3.968623c 
3-9686697 
3.9637 164: 


9271/3.967 1260 


9306 


927213.967 1734) 


þ 


930713.9688097 
273/3.9672203:93093.9638 564 
274\3.969267 1/930 3.9689030 

3.9673139 93 1913.9639497 


3.9687630 


9337 
9338, 
9339 


9341 
9342 
9343 
9344 


93493.9703469 


9366 


3.9699747/9367 


3.9701608 
3.9702074 
3-9702539 
3.9703004 


3.970393 
3.9704399 


3.9705328}93793-9721564| 


7 
3.9704863 Wo 0721102] 
934313 97957931038013.972202 


9333 3-9700213 9368 
93 34 3-9700678 9369 


3.97C8581 
3-97<9045 
3-97<95c9 
3.9709974 
3-97 10438 
3.97 109C2 
3.0711366 
3.9711830 
3.97 12294 
3-9712758 
3.9713222 
3.97 13686 
3.97 14150 
3.97 14614} 
2971505Y 
3-9715542 
3-97 16005 
3.97 16469 


3.97 16932} 


9335 3-270114319370| 
9336, 


9371 
9372 


9373 3.9718706| 
9374j3-97 19249] 


9375 
9376, 
37 


3-97 17396 


3-0717859 
3.97 18323 


3-97 19713 
3.9720176| 
3.972C639 


L 


l. 


1 + 1159 


CHILTAS ro. 


. -4 


un. 
2381 


l 


3+ 


3. 972430319421 3-9740970 
[3+ 97252689422 3.97414 34 
$13.97257319423.3:974T1892 
3-972615 3 9424/3.9742353 
239913-9726656 9425 3-97428149 
3-9727118[94263.9743274/9461 
3-97275$1]19427 3.9743735 9462/3.9759829 
3-9725043194253.9744196 9463 39760288 
3 9443- 972350094298. 9744656194643 


Logarithm.Num.' Logarithm. 


Num. 


Logarithm. 


972259 1/9416 3.9738665 
1>382[3.9722954'9417.3.97 39126 
303 3-9723417 9418 
3.97238809419 3.9740043 
3.972+343 | mp Lv 3-2740599 


3.973957 


9451 
9452 
719453 
9454 
9455 


3-9754778 
3-9755237 


3.9756156 


3-9755697Þ9 


»m.\Num. 
9486 


9487 
4.38 


943g 


Q 


Tageri 


3:9770831 

3.977 128g 
3-9771747 
3-9772204, 


40 
LALS And 


3-97 72662 


9456 
9457 


9459 


945513 


3.975661 5 
3-9757975 
349757 534 
9757993 
3.97 59452 


9460 


3.9728365 94303. 3974511 11719465 


3.97294 3019431 39745577 946613 
3.972939 2]9432/3-9746033]9467 


3-97 32202 4373.9948340; 


3.9732664/19435 3.974380 


_ 


, 19409 
94 10.3.9 73 35895 
9411.3-37 37 36353,9446 3-9752479 
19412/3- 2736819 9447 3-9752939 
941.3,3-9737281 944 3-9753399 
94141397377 142/9445/3 .9753358.9434 
Þ-ar 53.9538203/945013.9754318/9485 


3-9734050 

349734511 
$-9734973 
3-373 543 5194 


| 


9433 3-974643 


9465 


0513-9733 538.9449 3-97497209475 


3.9760747 
- 3.9761: 1 206 


9491 
9492 
9493 
9494 


3-97 589 11/9495[3:9774956 
3.9759370 


9496 
949 
949 


oonJey 


; 


3-.9773120 
3-9773578) 
3-9774935 
3-97 74492 


9775497 
9775364 
9776322 
G 9776779 
3-9777236 


3-9761665 
a -97621249 
3-9762582 
3-9763041 


1013-9763 500 


3-9763958 
3-9764417 
3 9764375 


3-9765792/|9 


9441 3. 3-9750180 

944213.97506 

9443 
444/3-975156 


94.76 


499477 
3-9751100j9478 


9479 


9445;3-9752020 9480 


47919481 
943313 
433 


3-9766251 
3-9766705 
3-9767167 
3.9767625 
3+ 3-9763083 
3-9768541 

9763999 
3.9769457 
3.9769915 

9770373 


3.9765 334 


9501, 
9502 
9503 
9504 
9595 
9506 
9507! 
9508 
9503. 
9510, 
9511 
g9FI2 
9513 
9514 
9515 
9516 
9517 
9518 
9519 


3-9777693 
3-977S150 
3-977 8607 
3-977 9064 
3 9779521 
3-9779978 
3-9780435 
3-9780892 
3.9731 348 
3-9781805 
3. 3-9782262/ 
3.9732718 
3-9783175 
3.9783631 
39734089 
3-9784544/ 
3.978 FOOI 
3-9785457 
3.9735913 


£20 


4 } as 


b3. .9736369, 


C 


HIL! 


I AS 109, 


== 
9521 
9522 
952 2 


'3- 3:9783650 
3-97" 9106, 
953713-970 9562 
9538 3-979- O17 
9539:3-979-47319 


9525 
9526 


9531 
9532 
9533 
9534 
9535 


3.9791840 
3.9792296 
3.9792751 
3.9793207 


9590 


9561 
[9562 


9570 


3-9793092 
3-979411 
9538/3-9794573 
9539,3-979 5028 
95403 9795484 


9541 3-9795939 
9542 3:9795394 


9536 
9537 


9571 


9530/3-9790929!9565(3.98-6850 
3.97913 35/9566'3.9307 304.9601 3.9823155 
9567.3- 98077 58 9602'3.9823617 
956$:3.93082 129603 3.9824069 
9569;3 9300666 9604/3.93824522 9639[3.994032c 
3.93091 19 9605 3.9824974 9640 3.984079 
9606 3 3.9825426/9641[3-9841221 


9576 
957713 


9543 3-9796849 
19544 3- 9797304 


9578 
9579 


18/9572/3-98 10027 
95733-9310431,9608/3.98263 30/9643 
957413-93 10934 9609 39826782 9644 
9575/3981 1138596193. 9827234/5645 
3-98118419611'3.9927636 
(96123. 9828138 
3-9812748/9613'3.982858g 
3-9313202/9614'3.9829041 


| 


Taro ry Logerabm.|Num, 
3-97863261[9556.3. 9802761 959113 
3-9787282'9557,3-9803216[g592 
3-978773895 53,3-950367C|g593; 
9524'3-9738 194.95 59,3-9804 12515554 3.93 19997 


6129 


9563 '3-9505942 
564 3+ 98063 36 


3.9504579 
3-9305033 
3.93805487 


Logaruthm. 

3.-9318639|962( 
3.939190g92 
3.9819544 


1959 5'3-9520450 
9596 3.9520502 
959713-982135 5 
9598 3 932 1807 


9599 3- 9822260 


3-989g9573 


3.9312295 


9600 3.9822712 


4 = 
9627!3-9834910 
9628'3.9835361 
9629 3-993 5812 
9630 3-9836263 
96313-98367 14 
96323-9837 165 
9633 3- 983761 
9634 3. 9838066] 
9635 3 98335 17] 
9636,3.9838., 68 
963713-98 39419 


19607 3.9825878 


9638 3.9339869 


3.9841671 
3.9342122 
3.9842 572 
3.984 3022 


9642 


9646| 


9648 


oO6A4A0 


39843473 

3. 5843523 
3.9844 373 
3.9344 823 


9647 


S6T ; 


9545 
9546 
9547 
9548 
9549 
9550, 
9551 
9552 

553 

554 
9555 


3-97977 59{9 580} 


3-9793214/9581]3 
3-9798669[9582 
3-9799 12419553 
3.97 99579(9 534 
3-9%00034'9535 


3.98141089616 3.9829945|9651'3 


3 .9814562/9617 
3.931501 9618 
29815463 9619' 


3:98c0483|g586| 
3.9800943[95 37 
3.9801398j958 


3- 93163749521 3-933 2202/0656 3-9847973 
3-98 G6+-5 9622,3.9832654 9657/3 .984.842 
3-9833105j965 
413-983355 


3.981728 09623 
3 9817733962 


3.980185 29589 
3.980230719590 


3.93813186 9625 


3-98 136551961 5/3.9829453 9650 


3.9845273 


[3 98303 


3.983084. 9653,3- .9346623 
3-983 1299196 54/3-9847073 
3981 5921 962013-93317510655/3-9847523 


3.983.4007 


9845723 
9652/3.9846173 


83. .984887 
659 3- 92493 22 
1660/3.98497 71 


[63 


CTHILI1TAS 


IO, 


Num. 
561 I 
3662 

9663 
9664/3 
9665] 
9656/ 
9667 
9568 


Logarethm 
3. 3.9859221 
3.9850670 
3.985 112c 
9351569 
3 3.985201, 
3.9852465 
3.9852917 
3.9353366 


Nun.|+ Logaruhm. 


95 9.3 .9867270 


26 6: 
95g 
963 


2.98659265| 
3-9866374 
3:98663822 


9790 3. 9867717 I7 
9701/3-s 9868165 


Num.| Zo 


731 


| Logers 
39531 
732 3-9382021 
973 z 3.9882467 
97343 gnn2909 
[973 513-9383 3 
9736 3.988380 — 


9702.3. 93868613 
9703:3.9369050 


| 9632/3. 9359551 


9692 


Ja 


266g 3.9853816 
9670;3.9854265 
967 1'3.9854714 
967213.985 5163 
9673'3.9855612 
9674/3.93 5606 1 
967 $13-90FGFTc 
9676/3-9856959 
| $5740 
957713-98 57407 
9678/3.9857856 

3.985330) 


9679 
9680/3 .98;87 54 


lo7 1 


97 04'3- 9869508 9739 3. 9385144 
1705/3-9869355 97493: 9885 590 


219708) 
9709 
9710 
97113 
9712 
9713 


9715 


9681 3.9859202 


19633 3.9360099 
9634/3 9850548 
9635/3.98509 56 


716, 
9717 
9713 
A 
9720 


9686/3.9861455 
$637|3.9861893 


9721 
9722 


9688/3.9062341 
9689[3.956279 
9690j3.9963238 


723 
372413 
2725 


69113.9863686 
3. 9564134} 
3.9864.582 
2.9865030 


| 
44 


3.936547 8730 


26 
9727 
9728 


9706 3- -9870403/9741 3.9980035 
97073. .9870550 3742 3.9836481 


39871258 
3.9971745 
3.9872192'g 


97373-98842 52 
9738 3.9584598 


—_ | ——_ —— ——— 


Des 3.9886927 


9744 3-9957373 
9745 3.953-818 


019746 3.9858264 


3.9872640 
3. do875005 
3-9373534 
3.9873981 
3-9374428 
3-9574875 
apt. 
3:9875 769 
3-987621 
3.9376663 
3 3-9857109 
3-9277556 
3.9378003 
3-9878449' 


3. 9879343 


3- 93797 9 
.9880236 


972h| 


; 939682 
3.93887128 


wry Z. ak 10 
9748 3-98%g9155 
9749/3-9839601 
9750 3:9 .9390046 
9751. 3-93g0492] 
9752:3-9890937 
9753 3-90913 2 


97 54 3-98 31328 
9755 39892273 
9756 3989271: . 
9757 3-9393169 


es 3-9897 i167 


un! Zogarithny| 
9767|3-9897612 
9768 3.9898056 
9769: 3+ 9893501 
36-19770 3-9393g946 
9771 3.98993g0 
1772 3-9099535 
2773.3-9900279 


977 


0779 
9750 
0781 
9752 
97533 
9734 
04619735 


774 
590j0775;3-9901168 | 


37 7713-9902056 
97 7843-9902500 


3-9905603| 


97 
97 


3 
g 973 » 
973913-950738z3 


9758.3. 938936 
97 59 3.939405 


0763'3.989583 » 
764 


976513 


9794 


3-987 3396|9760[3-9%9449J9795 
996113. 9394943] 
8 9762/3.989530 


3-9389627 8/97 9913-991 1818 


113.9908270 


3-9900723 


3299016412] * 


3.9902944| 
3.950330 | 
39903933 
3.999427? 
3.9904721 
3 9995164 


3-9906052 
3-9906496 
990694 


3.9997927 


3-99C87 14 
3-9909 1 58 
3.9909601 
3J-J 3-g 10044 
4 3-99 10458 


ooh 
9 


9916931 
3-991 1374 


CHILTAS 16 


Togeriiioms Nom. Logerithm. Num Togaritim | 


—__ ——_———— 


\Nu Togeritm: Num. 
9801 3-9912704 9336 3.9923185 
8$02/3.9913147/933713-9925627 
803'3.9913590933$13.952 3063 


987 113-994-361 2 9906 3.99 53983 
987 2]3-9944051 990713-995942 
9873.3-9944431 99083-9959" 


3804 3.9914033 9839 3-9929510987 413-994493 2.9909 3-996029 


98403.992995 1987 5 
9806 3.59914919 9841. 3-99393929376 
3.9939<34.9877 
3-9931275 


3-9915362 9842 
3-9915805/9843 


3:994537T 9910 3-99607 37 
3.9945311'c91 13-5961 175 
3-9946251/9912 3-9961613 
[$878]3-9946690 99 13 3-956205 
IJ 


9844 3-993 1716|9874/3.9947 130 9914 3-99624 
$45 39932 157]988913-9947 569 99 15/3-2902927 


9810 3.9916690 


917133 9346 3-593259 
229917575 9847 3-993 303 


; 


9843 399334309833 3-9948838 9918 3.996424 1! 
98453-9933 32 1938413994327 9919 3:9964079] 
98503:9934352'9885/3-9949767 9920 3:2965177 


3814'3.991301 


513-99 159OJ 


— >  om——_—_ __— - 


9851 3-9434803[9886]3.9950206 9921 3-9965 554 


9816 3.991934 
9817'3.991978 
9318 3:992023© 
9819'3.9920673 
9820,3.992111 

9821 3.992155” 
9822 3.9921999 


08523.993 5244 
1853 3-593568$5 
18543-9936 126 
85 5 3:9936566 
)856,3-9937CO7 
1357 3-993 7448 


9887 3.9950645 9922 3-996 5992 
9388 3.995 1035 9923 3-99664.30 
983|3.9951 524 9924 3-9966865 
9890/3.9951c63 9925 3 9997305} 
99g 113.995 2402 9926 3-9967743 
9892[3-9952841 9527 3:5968180 


g8 58 3-99 3785819893 3.99532809928 3.5968618 


9823 3.992244 1 
90824 3.9922884 
982 513.9923 32© 
9326 3.992376® 
9827 3.99242 1c 
9323,3.9924651 
9829 3.992509 
9830 3.992553* 
9831 3.992597 

3832 3-992641-.4 
33 3.992686: 


FEIESS 
nag $Þ765þ85 
3-3939210 935613 
35650639! 
7 O F 
3865 3.994097 19g0c 
866 3.994141 1 9901 


| ,$67/3.9941851;9902 
$683 3.994229 119903 


\© 


9894 3-9953719 9929 3- 969055 
T[-<9$41 53.9939 3:9909492] 
9654597 9931 3-9965930 


\ - 


$9! 
F7:9955913 9934 3-997 1242} 


3.095679119935,3-9972116 


3.905-668[093 3,3.997 2990 


2369 3.99427 3 119204/3-9958 106 2999]3-997 3.427 


0835 3.992774 |3-013.0047 172 090513-095B54 519940 


<9038036.9932 3-9970367| 
74 9933 3-997C804| 


3.9056352/993 513-997 1679] 


3.9957 2291993713-9972J5?}. 


3.997356 | 


CHILIAS. 


I9. 


Num | Topariios Num 


213-9974738 


3-9975174 


3-9975611 
3.9976048 


Num Logarichm.)Ny 


Num 


Logarithm. 


9956þ.99308349 
995713-9981285199 
9958[3.9981721 
995913-99B21 57 
996013.9932593 


9971 


Num. Logerithm|, 


3-9957337, 9986[3.999391 


9972 
973 


9975 


3-99838258 993 


9974 3- 9938694 9989 


3 9939129] 9990/3 


3 -9976485 9961 
3-997692 119962 
3-997735319963 


49|3.9977794 9964 


3-997 323 1/9965 


a. as & 1 a 


3-9933465 
3-9933901 


3-9954773 


3-9933929 


3-9934337 


9970 
9977 


17 aro 


3e 9997623 99 Wh 99943 


3-998 3564, 9991 


9978 3- 


:9990435| 9993 


3 997866799 9966 
3-9979104 9967 


995 
295 


75 :9979540 996 
5 


3-9979976 996 
3-9980413 997 


: 


3.99 3603 


3.9985209 
3-9955645 5 


913-99365 16 
3.9936952 


0931 
9932 
0933 


3-9991740 9996/3 
3-999217 999713- 


3-999261 1] 9998 
999913 - 


3.99930 


984 
D985 


3-$990000 9992:3- -99965 24 
j3- 9996959 
9979 3-9999870 9994 3.9997393 


0980 3-9991305| 999513.9997B2. 


$13. 999478, 
3 9995220 
993-v 995255 
3-9996090 


3,999 298262 


3.999345 1110000 


All A 4...4 


- 


TRIANGULAR 
CANON 
Logarithmical : 


A TABLE | 


Artificial acne: TS. 


And the Com plements metical of 
Sines, fapplying euſe of Secents, the Radius 
10.0000000, . Andto every, D 
_. and Minnteof the Quenram, - 


E E 
a - —— - «+ 3 


| et S* Sine —s Tang. gf 4-b +l FOR. dos o of Sine. of Sine = 
| Cþ2.0000000 c{\. Infinite |60110.0000090| oooood: 
116.463726 49-9999999495-46 37 2614 1 3-5 3627 39] 5M$+5.362739}-0000000 
216.7647 56149-999999915-7647 56: [13-23 52448159[3-23524.39|-002c001 
316.940847 319-9999995[5-9405475[ 13-059 152515713-059 1527|-000c002 
4|7-065786919-999999717-2657563] 12-9942137[55[2-9342140}.0000003 
1 (6 $2002 9-9999995[7 $6269þ4 12.83 73036]35[2-8373040'.000c00; 
617-244877 119999999 3 [7-24 1874 8Þ1 2.755 122215412.7581229].0000007 
717+ #08823q909 999999 1]7- 3038247|12.6911752 2.691 176 1].000020g 
| $17-3668157]9-99999881]7.3668169] 12.6331831152[2.6331843].0000012 
9 7.417968 oh. 8 2.5820304|3112.58203 19%0000015 
1c[7 46259 I 67 271242 274560000018 
7.50 18 $94 | EET: = 43819%Q000022 
7-5429065[9-999997417-542909 1| 12.4570909|48[2.457093 5]-0009026 
7-5776634[9-999996917-57767 15]12-4223285]4712.42233 16{.000003 1 
1\7.609853019-9999964|7-6098566| 12.390 1434[+®]2.3901470],0000036 
7-6398 160g. 7.6398201[12.3601799|+5 —_ 000004 1 
76678445] 324 55 5|-0000047 
7.694173319- 67]-0000053 
7.7 189960y9-999 2890067 .©OCO06C 
7-742477519-9999934[7-742484 1112-2575 159] "2-257 5225]-0000066 
2017-764753719-99999 27] 7- — 12.2352390}4212.2352463[-0000073 
7.78 5932319 999991917 77359508 8] 12,2 140492121242 14057 30000081 
7 yo FA" AGE Ho vi Robe oh bu 547| 121938453 22g s8Fu I.oocoofg 
7-8254507 —— dif5-82542 12, 1745 396] [12-174 $49 2900097 
7.$4393383]Þ9 pe 41[7- [Lc 12. 15805561312. 1566662]-0000106 
7.86 16623)! 9999 rf JEGHEL B&16738] 12. 1383 262 22, 2-1383397 .0000115 
7-8786953[9-9999876]7- +,8597057 097112:12 12923] 4Þ2-1213047[-0000124 
7.89 5085419.9999 6677-89 8990988 2. F&490 12392. 1049 146[-0000134 
7-91087931[9.9999856[7 9108938 12.089 1062|3 22.089 1207|.0000144 
7-9261190[9.999984517.9261344|12-0738656|? [2.07388 10|.0000155 
7-94084 1919.9999835[7-9408584] 12.059 14 16]2=2.059 158 |.0000165 
LAL Oo at" 4 athent Sur tenths SE OO gy Een 
SINE | Sine [TANGENT Tang, (99 | 


oO 


4 | S - 
————— cc 0M 4W 6. vc eG oo oO Jguc cl 


( M3 4 ww 4£A  J 0m A. 


Com Atitme-| 
tic. of Sine. | 
2.0591581}. 
2.044918 1 
2.0311302}. 
2.0177666]|. 
2.0048020|. 
1.992213 3| 
19799793] 
1.9680805|.0C 
1-9 564991]. 
1.9452 186]. 
1:9342237]- 
1.9235003|. 


TANGEN 
Complement. 
12.059 1416130 
12.0311114|28 
12.0177466]27 
12.0047808| 26, 
11-992 1908] 25 
T1:9799555124 
11.9680554|23 
11.9564726]22 
11.945 1906[21 
11.934 1943120 


11.9234694{19 


_ : 
Conpletunsy | Tang. 
7-9404534 


9-9999835 

9.9999823|[7-9552996 

9.9999812 © 588886 
7-9822534 


9-9999800 
7-9952192 


9-9999788 
9.9999775| 8.0078092 
8.0200445 


9-9999762 
9:9999743[5.93 19446 
9-999973 5]%-043 $274 
8.053478 14[9-999972119-0548094: 
[3.9657763[9-9999706[5-0658057 

8.0765306 


5.076499719-999969 1 


|. -- Yine.” ©; 
3617-94034 119 
7.9550819 
7.9688698 
7.98223 34 
7-995 1980 

8.0077867 
3618.59260207 
3.0319195 
8.043 500g 


18 


z13.0971832 
3.1071669 
3.1169262 


3.1264710 
-(3.1358104 
3.1449532 
3.1539075 
3.1626808 


$.1712803 
$.1797121 
3.187984. 
3.1961020 
55 3.2040703 


:13.036964619-9999676 


9-9999660 
9-9999644 
9-9999628 


8.0369970 
8.0972172 


3.1072025 
3.1169634 


93-9999 594 
99999577 
9-99995959 
9-999954 1 


9.9999 522 
9.9999503 
9-9999484 
99999464 


9.9999611[3-1265099 


8.1353510 
8. 1449956 


3.1539516 
8.1627267 


119130030 
119027828 
11:3927975 


1 2.8830366 


11.873490| 


11.3864.1490 


11:8550044 
1 1.8460484. 
I 1.38 7 273 Z 


1.9130354{- 
1.902316$}. 
1.892833 1}. 
1.3830738}. 


1.873529 . 
1.8641896 


1:8559468 
1.346092 5}. 
1.8373 192}.c 


8.1713282 
8.1797626 
8.1880364 


8.1961556 


q 


9.999944445-2041259 


11:8286718 


11.8202374; 


11-8119636 
118038444. 


117955741 


1.8287 196} 
1:82028571}. 
1.8120152] 
1.8038980 
1.7959297} 


8.2118949 
$.2195811 
8.2271335 
$.2345568 


6cf3.24 18553 


9.9999424 
9-9999403 
9.9999382 
9-9999 3 60 
9.99993 3B 


SINE 
Complement. 


| Sine, 


a 


$.2119526 
8.2196408 
8.2271953 
$.2346208 
8.:2419215 


11-7380474 


1 1,4903592 


11,47 28047 


11:7653792 


11.7530785 


Comolement, , | 


Tang. 


PO PE E——_— , 


_ ©f1.7581449þ 


1.7881051 
1.7804 189, 
11728668). 
1.7654432] 


| 


Sine 


SINE 
Complement. 


| Tas 


8.2418553 


3-9999335 


TANGENT 
Complement. 


$-25609 43 


8.283243 4 
2897734 
$.2962067 
3, 3025460 


8.24903 32 


8.26304.24 
3.269 8810} 
3.2766 196499999224 


92.9999200 
9-9999175 
719:9999150 
9-9999125 
$.3037941[9-999910 


9-9999316 
23-9999 294 
9-999927 | 
9-9999247 


8, 2419215111 7580755 
8. 249 1015/11: .7508g85 
3, 2561649, 
$,2631153; 
3.2699563} 1147 390437 
3.276691 2}11-7253985; 
5,283 $234 11:7 166766] 
3, 2898559! 11.7 101441 
3.2962917 
3.302633F 
.308884 2 


11.7433351 
11.7 3688.47 


11,7037083 
11.6973665 


8.3613150 
8.3667769 


$.3149536[9-99990 7- 

$.421026919.9999047 
3.327016319-999902 1 
$.3329243[9-9993994|3 
3.3387529[9.9993966 


8.3721710 
+3774958 
8.3827620 
8.3879622 
8.393 1008 


8.3981793 
3.403 1990 
8.408 1614 
8.4.130676 
8:4 179 190 
m3 | 
| Gomplement. 


8:34-4$J04319.99989 39 
8.43501805[9.99989 11 
8.3557835[9-99938882 
-9998853 
-9998824 


9-9993794 
9.9998764[3 
9-99987 34 
9-9993703 
9.9998672 
9-9993641 
99993609 
9.9998577 
9.99985 44 
9.99985 12 


Sine. 


43211221 
8.3271143 
$3330249 
3.3383563 
$.344610F5 
$.3502895 
3.3558953 
$.3614297 
3.366894 5 
8.3722915 
$3776223 
3.332388386 
$.3880918 
$.3932335 
8:3983152 
$.4033381 


Complement. 


$8.3 159462 


$.4083037 
8.4132132 
8.41$0679 
TANGENT 


1 1:-634.9538 
11.6788779 
11-6728857 
11.666975 1 
I1.6611437 
L1.6553895 
11.6497 105 
I 1.644 1047 
11.6385703 
11.6331055 


11.6277085 


I11.6171114 
11-6119082 
1 1:-6067664 
11.6016848 
1 1:5966619 


11.,5916963 
11.5367868 


| Tang. 


| 


11.69 1115850 


11-622377971: 


11.5819321]3© 


Com. Arith- 
metic. of Sine. 


1.759 1447 


of Sine Com. 
———— 


Com. Aritk, 


0020661 


1.7 509668 
1-742-39057 
1.7369576 
1.7 301490 


5501-7233864 


000068, 
.0000706 
.00007 26 
woeadtL 
-©000776 


t»7 1.67566 
1.7 102266 
[.7037933 


1.697454© 
t-69-12059 


'0000830c 
.c000825 
.ocooo85c 
.000087 5 
.0000900 


1-68.59464 
1.67897 31 
1.6729837 
1.6670757 
1.66.1 24-71 


.00009 26 
.00OCg 53 
-©000979 
.0001006 
-0001934 


1.6554957 
1.6498195 
[1.6442165 
1.5386350 


1.6332231 


000.1961 
.0001089 
.0001118 
000.1147 
.000.1 176 


| 


1.6278290 
1.6225O12 
1.6172380 
1.6120378 


1.606899 2 


1.60.18 207 
1.5963010 
1.59.18386 
1.538693 24 
1.58208 10]-000 140 


.000.1206 
.0001236 
0001266 
.000 1297 
0004 3 28 
.02014359 
.0001 391 


na—_ 


you 
.000 1.488 


© —S 


bak 
| 


wo 
f-2 
\ A AO fs OL CO GG WW G| WE | 


þ 


| 


; 


SINE 
Complement. 


Tang. 


CANGENT 
Complement, 


3.4179 19C 


3-99955 12 


9.4 180675 


L11.5819321 


3.4227 165 


3.427462 1 
41$.4-321561 


3.4367999 
$.4413944 


3-999 547* 
3-99934-4-3 
9-99934 11 
9-9995376 
9.99933 4-2 


3.422869c 
3.4276176 
3.432315 


$.436962; 


3.4415603 


11:5771310 
11.57 23824 
1 1.5676350 
i 1.5630378 
11-5594397 


3.44 59409 
3.450.4402 
3.45459 34 
*.4593913 
3.4636649 


9.9995 326 
9.9999271 
9-9998235 
9-9993199 
3.9998 162 


$.4461103 
3.4506131 
5.4.5 50699 
9.45945 14 
3.46384.36 


11:5538897 
11.549 3869 
[1.5449301 
11.5405 186 
L[1:5361514 


3.4679850 
3.47 22626 


313-4764934 


3.480693 2 
3.4848279 


9499998125 
9.9998088 
3.999 8050 
3-999 $012 
99997974 


3.4631725 
3.47 24538 
3.476693 3 
3.43808920 
3.4850505 


11.53 18275 
11.5275462 
11.523 3067 
11.519 1080 
11.5 149495 


3.488963 2 
3.49 30398 


$13.49707$4 


3.5010798 
$.5050447 


9-9997935 
9-9997896 
9-9997356 
9-99978 17 
9-9997776 


3.489 1696 
3.4932502 
3.4972928 
3.5012982 
8.505267 1 


11.5103304 
11.50674965 
I 1.502707 2 
11.4987018 
11:4947329 


| 


8.50897 36 
8.5128673 
8.5167264 
8$.5205514 
$,5243430 


9.9997736 
9-9997695 
9.9997653 
9-9997612 
9.9997570 


8.5092001 
8.5130978 
3.5169610 
$.5207902 
3.5245860 


114907999 
11.4. 869022 
L1.4330387 
l 1.479 2098 
11.47 54140 


Com. Arimthme- 
ti-. of Sine. 


| 


Coin. Araitt; 


of Sine Com. 


1.53820810 


.0001488 


I.5772832 
1.5725379 
1.5679439 
1.5632001 


1.5586056 


*0001522 
*00OLFFF 
0001589 
+000 1624 
.0001658 


1.554059 1 
1.5495595 
1.545 1066 
1.54069 37 


11-5363351 


.0001694. 


.0001729 


0001765 
.0001301 


.0001838 


1.5320150 


1:5277374 


I.5235016 


1.5193068 
I.FI51521 


.c001875 
-0OOIg912 
.0C0 1950 
.co001983 
-0002026 


1.5 119368 


I-.5069602 


1.5929216 
1.4989202 


1.4949553 


-0002065 
.0002 104 
.0002 144 
.0002 183; 
.00022 2.4! 


p 


1.49 10264 
1.4.87 1327 
1.4832736 
1.4794486 
1.47 56570 


0002264 
.000230F 
0002347 
.0002388 
.00024.30 


3.52810 17 
8.5318281 
8.5355228 
$.5391863 
8.5428192 


9:9997527 
9.9997484 
9-9997441 
9.9997398 
9.9997354 


3.5283490 
$.5320797 
$.5357787 
3.5394466 
3.5430838 


SINE 
Complement. 


Sine. 


TANGENT 
Complement. 


I 1.47 1651O 


11.46792093| 


11-4642213 
11.4605534 
I 1.4569 162 


Tang, 


1.47 18983} 


1.4631719 


1.4644782 
1.4608137 


' CO 
OO 


”_ 


1.4571808 


1 


1 


0002473 
.0002516 
.0002559 
.0002602 


.0002646| 


- 


« 


—— 


| 


I'T9H 20-3 ha + wm» 101 
S 1-1-1 


Ine, | 


SINE 
Complement. 


Tang. 


TANGENT 
Complement. 


3.5428 192 


23-9997 3 54 


8.5430838 


| 1.4569 162 60 


$.5464218 
3.549994 
3.553536 
5579536 
5605404 


9-9997 309 
9.9997 265 
9-999722C 
9:9997 174 


9-9997 12$[3. 


8.5466909 
3.5502683 
8.5533166 


3.5573362 


56282576 


11:4533091 
1144497517 
11:4461834 
1 1.4426638 


11-439 1724155 


3.5639994 
+5674310 
8.5708357 
+F742139 
$.5775660 


9.9996894[8 


9-99970352 
9-9997036 
9.999698g 
9.9996942 


$.5642912 
$.5677275 
8.5711368 
s. 25743 197 


+577 766 


8.5808923 


5841933 


3.5874694 


«3997209 


3.5939483 


9-9996846 
9-9996798 
9-9996749 


9-9996650 


8. 5812077 
8.5845136 
8.5877945 
9-9996700[3. 


59 10509 


3.594233 2 


3.597 1517 
3.6003317 
3:6034886 
3.6066226 


3.6097 341 


9-9996601 


9-9996500 
9-9996449 


9-9996398[8. 


8.59749 17 
9-9996560[®. 
8.60333836 


3.6069777 


6006767] 


6100943 


3.6108235 


13-51589 10] 
3.6189369 
$.6219616 


2513.6249654 


99996346 
949996294 


9-9996242 
9-999618g 
9-9996136 


3.6279484 
8.630911] 


$.6338537 
$.6367764 
30 8.6396796 


2.9996082 


9-9996023 
3-999 5974 
3-999 59 19 
» 99953865 


8.613 1889 
8.6162616 
$.6193127 
3.6223427 
8.6253518 
8.6283402 
8.6313033 
3.6342563 
3.6371345 
3.640093 1 


Commvlement. 


SINE 


| 


Sine. | 


TANGENT 


Comovlement. 


I1.4357088 
I1:-4322725 
11.4288632 
11.4254803]5 


11.4221234|50 


11.4187923 
11.4154864 
11.4122055 


11.408949 1|- 
11.4057 168[4* 


Com. Arichme- 


tic. of Sine.” 
1.457 1508 
1.4535752 


811.4. 50005 2 


1.4464614 
14429464 


1.4-394596| 
1. 4360206 
311.4325690 


1.429 164-3 


1 1.4257861 


1.4224-34O' 
1.419 1077 
1.4158067 
1.4125306 
1.409279 1 
1.42605 17 


of Si1e a 
-0002646 


.000269 1 
000273 F 
-VOO2790 
.0002826 
.000287 2 


.00029 18 
.0002964 
0003011 
.0003058 
-0003 106 


-09003154 
«+0003 202 
-0003251 
»O0O003 ZOO 
.COO3350 


11.403 50831 
11.3993233 
11.3961614 
11.3930223 


11.3899057]4© 


11.3868111 
11.3837384 
i 1.3806873 
11.3776573 
11.37464.32 
11.3716598 
11.36869 17 


11.36574.37 
11.3628155 


[11-3509059[39 


Tang. 


CE” 


1.402843 
1.399668 3{ 


1.3965 114 


+-3933774 
«3902659 


3871765] 


+3810631 


I 
| 
| 
1.3841090 
l 
1.3780334 


3 511.3750347 


1.37205 16 


|1.369038g 


1.3661463 
1.3632236 
1,3603 204 


.0003 399 
_— 

.0003 500 
0003551 
.0003602 
-0003654 
.0003706' 
.c003958 
0003811 
.0003 $64. 
0003918] 
.0003972 
.0004.026 
.0004081 


,0004135 


| 


| 


axon SR So AR ax EAR AA AA Ns Ao A AA A O11 AS AMA MA of on An Moo ol ono cos cog on; COU 


o 


C— 


|2 


$1 
$2 
33 


36 
37 
38 
39 


41 
4.2 
43 
44 
#5 
46 


4 
48 


© 
F1 
52 
F3 
154 
55 
56 
J7 
58 
J9 
_ 


30 


34 
35 


40 


Sine, 


"SINE | 
Complement. 


1ang. 


TANGENT 
Complement. 


8.6396796 


9-9995865 


8.64009 3 1 


11.3 599069 


3.6454282 
3.64825742 
$.6511016 
8.6539107 


8.6425634 9-9995809 


9-9995753 
9-999 5697 
99995641 
9-999 5584/ 


8.6429825 
8.6458528 
$.6487044 
8.6515375 
3.6543525 


$.6567017 
3.6594743 
8.662230 
3.6649684. 
8.667689 3 


9-9995327 
9-999 5469 
9:9995411 
9-9995353 
9-999 5294 


8.657 1490 
3.6599279 
8.662689 1 
8.6654331 
3.668 1598 


11.3570175 
I 1:3541472 
Soho 1 
L1:345647 

11-3456478 


11.3428510 24 


11.3400721 
113373109 


30 
29 
28 
7 
26 
'25 


23 
'22 


11.3345669/21 


11.3313402 


8.6703933 
8.6730804 
8.6757510 


8.678405 2 
8.68104.32 


9-9995236 
9-9995176 
9-9995116 
9-999 5056 
99994996 


8.6708697 
8.6735628 
8.6762393 
8.6788996 
8.63815437 


8.6888625 


3.69 39980 


5.6536654 9-9994935 
7 8.63627 18 


$.6914379 9-9994750 


9-9994874. 
9-99948 12 


9.9994688 


8.6965431 
8.69907 34 
8.7015389 
8.7040899 
8.7065766 
8.7090490 
8.7115075 
8.7139520 
$.- 163829 
$.7138002 


9-9994625 
9-9994562 
9-9994498 
9-9994435 
9.9994370 
99994306 

9994241 
9.9994176 
9-9994110 
9-9994044 


8.684171 

8686-844 
8.6893813 
8.6919629 
8.6945292 
8.6970806 
8.6996172 
8.7021390 
8.7046465 
8.7071395 
8.7096185 
8.7120834 
8.7 145345 
8.9 169719 
8.719 3958 


SINE 


{ Completnent. 


ANGENT 


Sine. 


Complement. 


113291303 


11-3264372] 


I 1.3237607 
11.3211004. 


20 


19 
18 
17 
16 
5 
14 
13 
12 
11 


Comp. Arithme-| 
tic. of Sine. 


Com. Ariuh.;. 
of Sine Com. 


1.3603 204 


-0004135 


1.3574366 
1.354571 
1.3517258 
1-3488984 
1-346089 3 


-0004 19 1 
:0004247 
-0004.303 
-0004359 
.00044 16 


1.3432933 
1.3405252 
1.3377697 
1.3350316 
1.3323107 


-000447 3 
»0004.53O 
:0004.589 
-0024647 
-.0004705 


1.3 296068 
1.3269196 
1.3 242490 
1.3215948 
1.3 189567 


-0004764| 
.c004824 
.0004384 


.0004944 
.0005204 


1.3163346 
1.3137282 
1.3111375 
1.3085621 
1.3060019 


DOO 506 5 
-0005 126 
.0005 188 
-.0005250 
-0005312 


11.30038328 
11.2973610 


11.2953535 
11-2928605 


IO 


1.3034569 
1.3009266 
1:2984111 
1.2959 101 
1.2934234 


0005172 
,00054438 
0005 FO2 
.OOO556F| 
.0005630 


11.2806042 


[1-290381F 
11-2879 166 


11.2854655 
11-2830281 


O = Þ w þ {a av OO 


1.29095 10 
1.2884925 
1-238604.80 
1.283617] 
1.2811998 


Tang. | 


Vo 
«]} 


.0005694} 
.0005759 
.oo05824 
,ooo5890 
0005956} 


» 


M——_——__ 


WOFIY*EA 0215. | 
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Sine, 
$5.7 18800: 
$.711204C 
$.723594 
8.7259721 
8.7283 365 
8.7 30685 
$.7330272 
87353535 
3.7376675 
8.739969 1 
$.7422586 
$.7445360 
8.7468015 
3.7 492553 
3.7512973 
$, *75 3 5278 


3.7 557469 
3.7579546 
3.7601512 
3.7623366 
3.7645111 


5319-99939 L1 


S1NE 
Complemenr. 


9-999 4044 
399 3970 


3-999 3344 
3-999 3776 


3-999 304cC 
3-9993572 


3-999 3433 


9-999 3293 
9-9993223 
9-9993152 
9-999 3081 
9-999 300g 


3-999 3708]: 


3.9993503[3 


2.9993 364]! 


TANGENT 
Complement. 


I 1.28060.4.2 


7313174 


;$11.2 


7J11. 


7981937 
2757965 
2734123 


I I. 


I 1, 
Si 


3.7336631 
3.7 359964 
73383172 
$.7406258 
7429222 


I 1, 
I I, 
I1. 
I1 
II 


2663 369 
2640036 
2616828 
«2593742 


$.7452067 
$.7474792 
3.7497490 
5.7519892 
3.7542269 


11:2547933 
11-2525208 
1 1.2502600 
11.2480108 


II 


9-999 2938 
9-999 2865 
9-9992793 
9.999 2720 
9-999 2646|' 


3.7666747 
3.7688275 
3.7709697 


$.7731014- 
$.7752226 


9-999 2572 
9-999 2498 
9-999 2424 
9-9992349 
9.999 2274 


8.7564531 
—_ 
2 719 
8.7639647 


$. 2 465 
5.7074175 
8.7695777 
$77 17274 
8.7738665 


3.7759952 


I1 
Il 


2435469 
+2413319 
11,2391281 
11.2369353 
11.2347535 
11.2325825 
11.2304223 
11.2282726 
11-2261335 
I 1.2240048 


3.7773334 
8.7794340 
3.7815244 
8.7836248 
$.7856753 


9.9992198 
9.9992122 
9.999 2046 
9.999 1969 
9.999 139 2 


8.7781136 
$.7802218 
8.7823 199 
8.7844079 
$.7864861 


11.22 18864 
11.2199782 
11.2176801 
11:2155921 
11.2135139 


2710411 ) 
.2686826|5 5 


.2570778|50 


245773114) 


SINE 


J} Complergent. 


TANGENT 


| Sine. 


Complement. | 


Tang. 


36 


4C 
39 
38 
37 
36 
35 
34 
Z3 
32, 
31 
30 


| C0: Arinime- 
tic. of Sine. 


1.281 1998 


Om Arun} 
of Sine Com. 
| eee 


-©005956 


.278796C 
«2764054 
e2740279 
.27 16634 


l 
| 
J 
I 
1.2693118 


.0006022 
.000608 
0006156 
.0006224. 
.0006 292 


1.26697 28 
1.264.6465 
1.2623325 
1.2600309 
12577414 


1.2554640[ 
811.2531985|- 
1.2509447] 
1.2487027| 
1.2464 722| 


1.244253 1|- 
1.2420454| 
1.2398488].- 
1.23766344- 
1.2354 889|- 


-0006360 


-0006428 


-0006497 
-0006567 
0006636 


1.2333253| 
1.2311725|- 
1.2290303|- 
1.2268986|- 
1.2247774|' 
1.2226666|- 
1.2205660]- 
1.2184756| 
1.2163952|- 
1.2143 247] 


| | s CA) A £2. OY Ps 5 ff 
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A 7 INE : 
INC, E. | complement. | Tang. 


Com. Arith. 


FIXTESTT "Cop. \ Atith, 
3 Complement. 7h 10 Sine Com. of Sine Com. 
30 8. 72567539 99918925, 7864861 11.21 3513930 1-2143 247.0008 108 
311$- 78773599-99918158.7885544111-2114456 29 1-212264.1.0008185 
32 .78978679.999 1737 8.7906 130] 11.2093870 28 1.2102133.0008263 
13 8. 7918278 9991659 8.7926620]11. 2073380 27 1. 208 1722.0003341 
14 8. 79335949 99915808. 794701411205 2986 26 1-2061406 .0003420 
35 87 79588149 -999 15018. 79673 13}I1. 204 2687 25 I.2041 136 .0008499 
36 8, 79799419. +999 1422/8. 79875 Ig9fI1. 1012481 24 1» 2021059» .ooo8578 
37 $.79939749. -9991342|9. .$007632]11.1992365 23 1-2001026.0008658 
,$19-30139 15'9.999 1262/8.8027653]11-1972347 22 1. .1981085.0008738 
;9|5-90387649.9991182]8.8047583] 111952417 21 1-1961236.0008818 
| 40! 8 80585239 9991101, 8.80674.22 I1.1932579 20 1: 1941477 .ooo8899 
4115-8078 192g, 59910208, 8087172|11-1912828 19 1-1921808 .0008980 
42 3, -50977729- 99909388. 8126834{11-. 1893 166 18 I. 1902228 «0009062 
4303.81 172649-99y08568.8126407] 11. 1873593 17 1. 1882736.0009 144 
44 3.81366689 99907778. 8145894|11.1354106 16 1.18533 320009226 
45 3.81559359.99906918.3165294|11- 1834706 15 I. or On 
4613-81752 1719.99906088.81846098] 11. 1815392 141. 1824783|.0009392 
4+-[3.8194363|9-9990525 8.8203838|1 1. 1796162 13 1.1805637,0009475 
48 IH. -9990441,8.8222984|11.1777916 121. 1786575; 0009559 
49 3.523 24049- 9990357 $.8242046|1 1.1757954 11 1-1767596-0009643 
5<[5-325 129919.9990273 8.8261026|11. 1738974 10 1- 174870 1.00097 27 
5113827011219 99901888.8279924|11.1720076, 9 1: -1729888.0009812 
$213.8288844(9-9990103.8.929874.1 111791259 81 1.17 11156.0009$g7 
53]3-8307495(9- 99900178. $311478[11.1682522' 71: .1692505.0009983 
5413-83 2606619. 99899318. $336134|11.1663866 6 1. 1673934. 0010069 
55 3.8344557]9 998984518. 83547 12{[1 1.1645288 4 I. 1655443; .COIO1FS 
56]3-3362969h9- 99897588. 8373211[11.1626783 4.1. 163703 1.0010242 
571833813040. 99896718. 8391633] 11.1608367, 3'1. 161869 |. 0010329 
5$13:339956 119-99895848.840997 7[ 11. 1590023} 2/1.16004 39! 0204101 
59 3b. 9989496's. 8428245] 11.1571755; 11 -1582259/.0010504 
6013.843584.519 99894088. 3446437 11.1553563' ©,1.1564155\,0010592f. 
SINE | Sing. [BENT Tang, 8 | 


hs. # 


Ft 


= 


TANGEN 


GT IE Sine. | Complement. 


Complement. 


; Tang. 8; 


'4| Sine, | Fiement, | Tang. TANGES © _ | of he um: tf Sine 0h 
0 }3.3435845}9.9989408[3.8446437 11.1553563 60 I.1564154+00 10592 

115.345387419-99393 1918-34645 541 1-1535446 59|1-1546126-001c681 

213.847 182719.9989230[8.3432597|1 1.15 17403 $5311.1528173+-0010770 

313-84897079-9989 141[3.3500566| 1 1.1499434 57] 1-15 10293 -0010859 

41385075 1219.998905 2/8.8518461[11.1481539 56 1.149 2458 0010948 

5 .$525245/9-9988962[8.38536283]11.146371755 1.1474755- 9011038 

618.3542905'9.998887 1]8-35 54934111. 1445966 54[1-1457095+0011129 

713.8560493/9.9988730[8.357 17 13]11.14282$7 53]1-1439507-0011220 

8 3.85 780109. 9988639[8.8589321]11.1410679 52 1.142 1990- 0011311 

9 B59 5457 9.99885983Þ8. $606859] 11.1393141 5 1]1-1404543 0011402 
10 8.861283 3'g 998850615.8624326, 11.1375673 5© 1.1387167 .0011494 
11] -86301399 99884 1418-8641725]11-1358275 49 11369861 .0011586 
1213; $6473769- 9988321 8659055 I1. 134094445 1-13 52624 0011679 
13 8664545 9- 9988228]8.86763 1711. 1323633 47 1.1335455 0011772 
14 3.468 16469 .9988135/8-8693511]11.1306489 461-13 18354-2011865 
1513. 3.86986809 .9988041|8.8710638]11.1289 362,4541-1301320-0011959 
1613.87 1564699987947 8 3727699 11.1272301/44]1-12843 540012053 
I7]- 7325469. 998 878536.8 744694 l 1,1255306;43 1.12674 54- 0012147 
1813.874938 19 99877588. .$761623111.1238377|42]1.1250619+-0012242 
1943 87661509 99876638. 8778485! L1.1221513|41 1.1233350-0012337 
2013.8782854'9. 99875675. 8795286|11.12047 14/49]1-1217 146-00 12433 
2118.879949 3'9 99874718. 8812022[11.1187978|39|1-1200507 0012529 
2218.8 160699 99873758. 8828694 I1-1171306; 3811.1 18393 1-0012625 
2314s, 88325819. 99872788.8845303[11.1154697137 1.1167419 «00 12722 
24138.884903 19. 9987181,8.8861850[11.1138150j36 I.1150969 .0012819 
2513. 88654189.9987084'8. 88783344! 1.1121666[3 5] 1-1 1345$2.0012916 
2618.81 $38817439- 99869868. 8894757[11-1105243/34|1-1118257,0013014 
2718. 88980079 9986888 8.89 11119|11.1088881133]1-1101993 .0013112 
2818. 8914209 9.99867908. 89 27420 11.1072580/32 1.108679 10913210 
2913.89303519 99866918. 8943660[11.1055340/3 11-1069649|.0013 309 
30 8.894643 3 9-998659 1 s. 8959842 11.1040158,30 1.1053 567|-0913409 


i 


metic. of Sine. }of Sine Cort 


1 1.10401 = 301. 1953567] 001340; 


I 1, 100797428 I. 1921582}. 
11.099 1970.27 I. 1005678}. 
I 1. 0976023 26 1 .098983 2]. 
11 996013425 1.097404 5|. 


110944303 24 1.09583 15] 
11.0928528 23, 1.0942642]. 
I1 0912810221 .0927025|. 
$.9102853|11.0897147 211.09 1146500143 13] 

11 0881540201 .08959611.0014421 


11.0865988 19/1.08805 13/.001452 
11 085049118 1. 0865 119/.001462 
11 0835048 17, 1.0849781.0014732 
L1, 0819660 16 1.0834496\.0014837 
11 .o804325 15 1.0819266| -0014942 


11.078904 3 1441. .o80408g]. 
11. 0773814 13/1- .0788966'.0015152 


y—_ 


11.0758637 121 0773895 .oo15258}” 
11.0743F513 1 11. .0758877.0015364 
8.927156011. 0728440 10 10 1.0743911 202107 


t__——_—_—_—__ Ate 


11.0713419 9 I -0728997] .0015578 
11. 2698448 81. 0714134 .0015605 
11,0633 529 7 1.0699322.001579g 


1 0626017 .001633" 
1.0611504/.001644 


Sine. |} con Tang. 
3.894643 3 8.8959843 
3.896245 5 -ydbiaw on 1924037 29 1-1037545 
«TA [3.9288032 
219.899.4322 ; _ b 
8.90101681g. 2 3977 
8.90259 55 5.9039 
3.904 1635[3. elane 
8.9057358 yt inf 
59072975 5 5.9987 199 
9000535 
$.9104039 —2222460 
41139119487 9134011 
$.91348$) 9.9 149599 
3.9159219 22 04992 
3.9 165504 40 proien 
3.9180734 —_ 75 
4613.9 195911 9210957 
-18.9211034 CIDIEIEs 
$.9226105 3.9241365 
$.9241123 9256437 
5c 3.9 256089 
$.9271003 ex oe 
ate 1690546 
00 
8 = os 8.933 134011 .0668650 6 1.0684.561}. 
$.93301F0(g. $.934616014.0653840 is De 
<6 $.9344811 $.9360929]|11.0639071 41. 
8-9359423 3.9375659[11.0624350 3 
18.937398z ; (8.939032 1]11.0609679, 2 
[3.9388496 $.9404944111-05950F6, 1 
60 8.94029601g. 8.94195 18] 
SINE TANGENT 
| Complement. Complement. 


Ft 2 


- n+ = 16558 


a| 


| 5 © ma PF PR = || 
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Sine. | 


SINE 
Complement. 


3.940296c 


3-998 34-42 


$.9417376 
3.9431743 
3.9446063 
3.946033 
5.947456 i 


3-9993332 
3.99953 22C 
3-999 3 10; 
1-9952997 
3.998288; 


3.94887 35 
8.950287 1 
S.9516957 
$.9530996 
8.9544991 


— 


3.9992772 


9.998 266C 
9-9932546 
9-9992433 
9.9932318 


$.955896C 
5.9 572843 
3.9586703 
3.96005 17 


1513.9614288 


9-993220; 
9.9932089 
9-998 1974 
9-998 1959 
9.998 1742 


5.9628014 
3.964 1697 
3.9655337 
3.96689 34 


20 3.9682487 


9.9981629 
9.9981510 
9-9981393 
9:9981275 
9.9981158 


3.969 5999 
3.9709468 
$.9922895 
8.9736280 


8.9749624 


9.998 1040 
9.998092 1 
9.9980801 
9.9980683 
9.9930563 


8.9762926 
9.9776188 
8.9789408 
8.98902589 
8.9815729 


9.99504 43 
9.9980323 
9.9989202 
9.998003 1 


9.9979960 


. aANGrtas 
Tang. | Conpleme.1t. 


Com. arti. | Con, Agit þ 
meric. ot Sine/of Sine C6 


$.9419513 11.0580482 


3.9434044 11.0565956 
3.9443523 11.0551477 
$.9462954 1140537046 
3.9477338 11.0522662 


$.9491676 11.05093 24, 


5.9505967 11.0494033 
3.9520211'11.0479739 
3.95 34410 11.0465590 
39548564 1 1.045 1436 


3.9562672 11.04.373 28/50 


3.9576735/1 1.0423265| 


8.95907 54 11.0403246 
3.9504723 1 1.0395272 


3.9646386/11.0353612 
3.9660188| 1 1.03398312 
5.967 3944.1 1.03 26056 

-9687659;1 1.03 12342 
$.9701330 11.029867c 


8.97 14959/1 1.028504C 
8.9728547,11.9271453 
8.9742092|11.0257908 
8.9755597|1 1-0244403 
3.9769060 
$.9782483 
3.9795865 
3.9809 206 
8.9822507 
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3-1736338 
9.1744988 


SINE 


Sine. 


TANGENT 


10.8377639 
10.3368769 
10.3359917 
10.8351081 
19.8342263 


TANGENT | 


Co n. Aarith- 
reric. ot Sine. 


mn Ar 
of Sine on 


Pry 


8555465 
8546507 
8537565 
2523642 
8519738 


-8564447[-0042473 
-00.42636 
.004.2828; 
00.43 307! 
0043185 
-©043365, 


8510852 
.8501985 
8493136 
.8484.306 
+847 5493 


0043 544 
doe. 
-024.3905 
.0044085 
.004-426 


3466699 
8457924 
+8449 166 
3440426 
8431704 


004444 
-v04463 
004481 
-0044995 
.004517 


ith 


+34.23000 
8414314 
+3405646 


3396995 
8383361 


0045361 
-0045 545 
-0045729 


0045913 
.0046098 


10.83 33462 
10.83 246783 
19.3315911 
10.8307161 
10.32984.28 


-0379745 
8371147 
.$362566 
.33 54002 
8345456 


.0046284 
.0046.469 
.0046655 
.0046841 
.004.7023 


10.8289711 
10.3281011 
10.8272328 
19.8263662 
10.8255012]30 


} Complement. 


Tang. 


—__ 


3336926 


| 


.0047215 
33284 14|.0047403 
33 199 19]-0047591 
$3 11441].0047779] 
.33029794-0047967] 


| co 


_— 


Sine. 
9.1697021 


SINE 


9-99 52033 


4119-1705465 
2[9.1713893 
9.1722305 
9.17 30699 
9.1739077 


3-1747439 
3-1755784 
9.1764112 
9.1772425 
9.1780721 


9-995 15-44 
949951654 
9-995 1464 
949951274 
9-995 1034. 
9-99 5089 3 
9-99 90702 
9.9950512 
9-9950318 
99959126 


Complement. | 


Tang. 


TANGENT 
Complement; 


9.1744938 


10.8255012 


9. 17536022 
9.1762239 
9.1770840 
9-1779425 


9.1796546 
9.1805082 
9-1813602 
9.1322106 


9.1830595 


9.1789001 
9.1797265 
9.1805512 
9.1813744 
9.1821960 
9.1830160 
9-1838344 
9.1846512 
9.1854665 
9.1862802 


94mm 
52/9-1879029 
539-1887 I 20 
549-1895 195 
55) «1903254 
569-19 I1299 
579-1919328 
5819-1927 342 
599-1935341 


51 


SINE 


609-1943 324 


9-9949933 
9-9949740 
9-9949 546 
9-9949352 
9.9949 158 


9.1839068 
9.1347525 
9.1355966 
9.1864 392 
9.1872802 


9.9945964- 
9-994 3769 
9.99438573 
9.9948377 
9.9948181 


9-994798 ; 
9-994778 

9-9947591 
9-9947393 


9.1881196 
9.1339575 
91397939 
9.1906287 
9.19 14621 
9-1922939 
9.1931241 
9.1939529 
9-1947802 


9.9947195 


9-9946798 
9-9946599 


9:9946997| 
9-1972530 
E 


9.1956059 
9.1964.302 


1980743 


9-9946399/9-198894-2 


Coynplement. 


Sine. 


9-9946199 9.1997 125 
(CARGETF 


Complement. 


9.178799 3 


10.8246378 
10.3237761 
10.8229 160 
10.8220575 


30 
29 
28 


27 
26 


10.82 12907 
10.8203454 
10.8194918 
10.8186398 


10.8177894 
10.8169405 


[4 


25 
23 
22 
21 
20 


$Com, Arith- 


m-tic. of Jj1e. 


Com. Arith. o 


Sine Com. 


5302979 


«0047967 


-B294534 
8286107 
-5277695 
3269301 
3260923 


0048156 
.0048346 
.0048536 
0043726 
.00489 16 


8252561 
3244216 
3235888 


8227575 
8218279}. 


-0049 107 
-0049298 
-004949C 
0049682] 


00498374 


10.8160932 
10.5152475 
10.38 144034 
10.8135608 
10.8127198 
10.8118804. 
10.8110425 
10.8102061 
10.8093713 
10.8085379 
10.8077061 
10.8068759 
10.806047 1 
10.8052198 
10.804.394 1 
10.803 5698 
10.8027470 
10.8019257 
10.8011059- 


vt ie cow | 


9 


17 
16 


25 


20273 Fl» 


3194888 
$186256| 


32 10999{-0050067 
181.8 


0050262 


0050454} 
-0050648 
8178040\.0050842; 


14 
13 
I2 
[1 
10 


$145336. 


3169840). 
$161656'. 
8$15348$ 005 14.27 


-8137199/- 


0051036 
OOF 123 1} 


©O5 162% 
0051319 


.3112880!. 


.$096746\ 


3129077. 
.$120971!.0052212 


2052015 


005 2409 


.$10480;!\.0052607 


0052805 


10.8002875 


Tang. | 


I PPT 


| 


-3088701'.0053003 
303067 2!.0053 202 
.8072658).505 3401] 
.8064659}- 
.$056676'.0053801} 


0053601 


þ 


þ 


= a——_ 1 4... 4 a. 4 


\O COA elaswy 1010 


10 


Sine. 


91943324 


9.1951293 
9.1959 247 
9+1967 186 
9.1975110 
9.1983019 
91990913 
9-1999793 
9.2006655 
9-201450g 
9.2022345 


"SINE 
Complem-nt. 


Tang, 


TAN GENI 


Complement, 


| Com. Arith- 


9-9946199 


9.1G9 7125 


9-9945999 
9-994-5798 
9-9945597 
9-9945 396 
9-9945 194 


9.2005294 
3-2013449 
942921588 
9.20297 14 
9.2037825 


9-9944992 
9-9944789 
9.9944537 
9-9944383 
9.9944 180 


9.20459 22 
9.2054004 
9.2062072 
9.2070.126 
9.2078 165 


10.500237 5 


10.7994706 
10,799665F 1 


10.7978411 
10.797Q2836 


10-7962175155 


10.79 54079 
10.7945996 
10.7937928 
19.7929574 
10.7921835 


9.2030167 
92037974 
9.2045767 
9-2053535 


1519-2061309 


9-9943975 
9-9943771 
9-9943 566 
9-9943361 
9.9943 156 


9+2186191 
9.20942903 
9.2 102200 
9.2110134 
9.211153 


9.2069059 
2-2976795 
9.2084516 
9.209 2224 


2019.20999 17 


9-2107597 
J-2115263 
3-2122914. 
9.2130552 


2519-2135176 


949942950 
9-994277 3 
9.9942537 
9.9942330 


9.994-2122 


9-2126109 
9.213405 1 
9.2141980 
9.214999 
9.2157795 


10.791380g 
10.7995797 
10.7897800 
10.7889$16 
10.788 1847 


metric. of Sine. 


©[.8556676 


005 3301 


.$048707 
.804075 3 


10.787 3891 
10.7365949 
10.7858020 
10.7850.106 
15,7842205 


9-99419 14 
9-9941706 
9-994 14956 
9.994123g 
9.9941079 


19-2165633 
9.2173556 
9.218141) 
9.2189264 
9-2 197097 


10.78343 17 
10.78 26,44.4- 
10.7818533 
107819736 
10.7302902 


9-21457” 
9-215338z 
9.2 160967 
9.2163536 


9.217609? 


9.9940659 
9-9940449 
3.9940230 
3.9940927 


9.99408 70 


9.22049 17 
9-22 12724 
9-22205 x8 
3.2228298 
9.2236065 


10.7795083 
10.7787.276 
10.7779492 
19.777 1702 
10.7763935 


SINE 


C-amploament 
4 "- 


1 Hine, 


TANGENT 
Comnlement. 


Tang. 


8032314. 
.$024890 
-8016981 


0054001 
+00 54202 
-0054403 


.0054806 


54 
J3 
52 
Fl 
FO 


.S009087 
8001207 
1993342 
$7955491 
7977655 


.005 Foos 
0055211 
10055413 
0055617 
0055820 


49 


7969833 
48 


7962026 
+71]-7954234 
+61.7946455 
+5 #7903 869 ] 


,0056025 
0056229 
.0056434 
.0056639 
.0056844 


+4|-79392941 
+31-7923205 
+2].7915434 
+11-7997776 
42].7900083 


.0057050 
«0057227 
0057463 
:0057670 
.0057878 


$3|.75092403 
3$81.7884737 
37 
361.7869448 
335]-78618 74 
34 
33 
32 
31 
30 


7846616 
7839033 
7331464 
.7823908 


__ 


> _—_—_— 


.7877086þ0058502 


7854213 


.0058086 


Com. Ari 
of Line Gon, 


-9054604| | 


.00583294, 


0053711 
.0058921 
.0059130 
0059341 


-COFgF Fl 
,0059762 


0059973 


*®- 


'9 
30 
Z 
Ji 
3s 


STNE TANGENT 
Complement. | Tang. | * Complement. | 
9-994002719-2236065| 10.7763935 


9.99398 1519-22438 l9 


9:993969319-225 1561 


9-99393919-225925g 
9.9939 178 9.220700.4 
9-993 38969 9-2274706 
g9-99387529-2232395 
9-99 33535 9-229007 l 
9.99333 24.9-2297735 
9-9938109/9-2305386 
9.9937394-9-23 13024 


9-99376799-2320650|10.7679350 


9-99 37463 9-2329262[10.767 1733 


9-9937247 9-2335963110.7664137 


9-9937030 9-23+345 1110.7656549 
9-99 36813 9-2351026 


9-9936596 9:23 53589]10.7641411 


9-9936378 9-2366139|10.7633861 


9-99361609-2373673[10.7626322 
9-99359429-2351203110.7618797 


9-9935723 9-2388717[10.7611283 


9-99355049-2396218[10.7603782 
9-9935285 9-2403708|10.7596292 
9-993 5065 9-2411185|10.7588815 
9-9934844 9-2418650[10-7581350 
9-9934624 9.2426103|10-7573897 


9-9933515 9-24631 


9-9934403 9-243 3543|10-7566437 
9-99341819.2440972|10.7559928 
9-993 3959 9-2448389|10-7551611 


9:9933737 9+2455794|10-7 544206 
8110.7536812 


Sine, | Complement. 


TANGENT 


19.7756181)29|. 
10.7743439 28]. 
10.7740711'27]|- 
10.77 32996 26|- 
10.7725294 25+ 
10.77 17605 24Þ 
10.7709929 23h 
10.7702265'\22|- 
10.7694614'21]- 
10.7636976, 20|- 


Sine Come 
0059973 


—"\"Com-Arith- |Com. Artib- of 


.0060 185 
.0060397 
.0060609 
.0060822 


——_— 


0061248 
+006 1462 
.0061676 
0061891 
.v062106 


0062321 


, 
& 


10.7645974- 


| 


0062537 


-7726890/-0062753 


,.0061035| 


0062970 


.0063 187 
77048 15!.006340 
0063622 
0063840 
.76328551.0064058, 
767 5560,-0064277] 


4- 


P lo ey i - —__ 


 — 


Tang. | 


.0064496 
0064715 
0064935 
0065156 
-7639274/40265376, 
{0065597 
.0065819 
«2066041 
.0066263 
.006648 5; 


D 
| © 


+ w Þ» 


6 [9-2439472 
S, 9.2453632 


:9 

[1O 
1 
I2 
15 
1+ 
*Y 
16 


17] 
189.2523729 
19, 2530675 
2037009 


20 


21 
2.2 


| Yine 


1 '9.2403861 
9.2411007 
9.2418i41 
9-2425264 


9.2396702 


9-2432374 


9.246069 5 
9-2467746 
9.2474754 
9.2481811 
9.2488827 
92495330 
9.2402822 


SINE 


2-9933F15 


9-99 33292 
3-99 3 3068 
9-9932845 
9-99 32621 
9.9932396 
9-9932171 
9.993 1946 
9-993Z1I72C 
9.5993 1494 
9.9931268 


Complemens. 
rein wen Set nents 1 


Tang. 


TANGENT 


Complement. 


9.2463 188 


9.2470569 
$-2477939 
9.2485 297 
9-249204 3 
9-2499978 
9.2507301 
9.2514612 
9-2521912 
9+2529200 
9-2536377 


9.993104 1 
9.9930814 
9-9930587 
9-9930359 
9.99 JZOI31 


92543742 
9-2550997 
9-2558240 
9.2565471 
9-2572691 


9.2509803 
9-2516772 


9-2544532 


23 
24 
25 
2 


92551444 
9:2558344 
[5.2565233 
9-2572110 


9-2578977 


9.99 29902 
9-9929673 
9-99 29444 
9-9929214 
99928984 


10.7536312 


10.7529430 
10.7522061 
10.7514703 
10.7507357 
10.7 500022 


10.7492695 
10.7485 488 


10.7473088 


10.7470300 
10.7463522 


10.7456257 
10.7449003 
10.744 1760 
10.7434528 
I0.7427 303 


9-2579901 
9-2537099 
9-259428z5 
9.2601461 
9.260362 5 


9.9928753 
9.9928522 
9-9928291 


9-99 280599 


9.9927827 


92615779 
9.2622921 


9.263005 3 
2263717 
9.264.426 3 


9.9927595 
9-99 27362 
9-9927129 


9-9926895 
19-9926661 


2658470 
2665547 
9.2672613 
9.2679669 


= 1382 
9 


Sine. 


TANGENT 


10.7420099 
10,74129091 
19.7405715 
10*7398539 


10.7391375|- 


10,7384221 
10.7377079 
10.7369047 
10.7362827 


10.7355717}22 


10-7348618 
11.7341530 
10.7334453 
IO7 3273957 


10.73203311|3© 


Complement. 


Tang. 


—_ 


-7603 298 


7596139 
7588993 
7581859 
7574736 

7567626 


Comp. Arith-, Com. Arith; 


met. of Sine. 


7560528 
*7553442 
7546368 
7539305 
$01-7532254 


i of Sine Com, 
-0066485 
-0066708 
-026693 2] 
0067 155 
©0067 379, 
+0067604 
0067829 
.0068054 
.0068280 
0068526 
.0068732 


7525216 
7518189 
7511173 
+7 594170 
7497178 


7490197 
7433 228 
7476271 
-7469325 
7462391 


0068959 
.0069 186 
069413 
.006964 1 
0069869 
-00700g8] 
-0070327 
.0070556 
.0070786 
-007 1016 


7455468 
-7448556 
7441656 
+74 34767 
7427890 


007 1247 
007147 
-007 1709 
.0071941 
0072173 


+74 21022 
«74 14.168 
7407 324 
7400491 
7393670 


at. 


007 2405 
,0072638 
.0072871 


,.0073339! 


,.0073105| - 


| ( 


_ 


3 


z 


3 


5 


35 
36 


38 


40 
41 
4.2 
43 


a0) 
4.6 
#7 


T7 Sine, 


STNE | 


Complement. 


Tang. 


30 9.26063 3O 


9.99 2666 1, 


9.2679 669 


3$19.2613141 
329.261994 1 


ww 


33. 9.26267 29 


+9.263 3507 


9.2640274 


9-99 26427 
9-99 26192 
9-9923957 
9-9925722 
9.99 254.86 


9.26867 14 
9-269 3749 
92790772 
9-2797796 
9.27 14788 


9.2647030 
9-2653775 
9.266050g 
9.2667232 
+219.267 394-5 
9-2680647 
9. 2687338 
9.269401g 
9.270068g, 
9-2707 348 


7 


9 


9-9925250 
9-99 2FO13z 
9.9924776 
9-9924359 
9.9924301 


9-99 24063 


99923824 


9-9923585 
9-9923346 


9.9923 106 


9.2713997 
9.2720631 
9.2727263 
9.2733880 


529. 2740487 


9.9922866 


949922626 
9-9922385 


9:9922144 


9-992 1992 


9.2721780 
9.2728763| 
9+2735735 
9-2742694 


9-2756584 
9.2763514 
CE 
9.2784.242 


9-2798009 
9.2804878 
90.2811736 
9.2818585 


39-2760245 
2767811 
«2773366 


-2779911 
-2786445 
«2792970 
«2799434 
.2805988 


19-992 1660 


9-99214.18 
9-9921175 


9.9920932 


9.9920689 


9.992044F5 
9-99 20201 


9.9919956. 
9.991971] 


9.99 19466 


9-2825423 
9-2832251 
9-2839079 
9.2845878 
223 52677 


9.287301 
9.287977 


-2866245| 


9.288562 3 


SINE 
Complement. 


Sine. 


TTANGENT 


Complement. ; 
——Cwhw—_ 


TANGENT 
Complement 


-2749644; 
2770434 


9.2791130 


9.2859466; 


; 


10.732033 1 
10.7313236 
10.7396251 
10.7299228 


30 


28 
27 


10.7292214 
10.7285212 
10.7273220 


10.7257 306/2 
10.7250356 
10.7243416 
10.7236486 
10.7229566 
10.722265/7 
10.7215758 
10.7208869 
10.7201991 
10.7195 122 
10.7 188264 
19.7181415 


26 


[25 


24]. 


10.7271238'23 
10. 7264267!22þ. 


to 
O» 


19 
l 
17 
16 
i5 
I4 
13 
I2 
11 
10 


291.7 


» Com. Arith- 
metic. of Sine 


Com. Arich| 
of Yine Com ; 


»739367< 


*0073339 


386859 
.7380059 
7373271 


7366493 


7359726 


0073573 
.007 3308 
0074043 
-0074278 
-00745 14 


7352970 
7346225 
7339491 
11-73 32766 


+7326055 


-0074750 
0074957 
-0075224 
0075461 


-0075699 


*7319353 
7312662 
«7305981 
"7299311 


7292652 


7286003 
*7279365 
7272737 


.7266120 
7256513 


10.7174577 
10.7 167749 
10.7 160930 
10.7 154122 
10.7 147323 
10.7 1405 34 
[10.7133755 
10.7 126986 
IO-7120227 


10.7 113477 


I on _— 


«7252917 


+7 246331 
7239755 


7233189 
7226634 


0075937 
-0076176 
.0076415f 
.0076654 
.007689 4. 


0077134 
-0077374) 
-0077615| 
.0077856] 
.0078098 
0078340 
.oo078582 
.oo78825| 
0079068 
0079311 


Tang, 


| 


I 
© 


.722008g 
"7213555 


7207030 
.7200516 


7194013 
} 


9079555 
0079799 
.00 

OO 


oo 


——ut MS eat 


/ 


Oe OT I IT IOC OCT 


Sine, 


SINE 


Complement. 


T ang, 


[TANG ENT 


Co nplement. 


A—w_— 


9.2805988 


9-99 19466 


9-2886523 


10.7 113477|090 


3-2812483 
9+2818967 
92825441 
9.283 1905 
9.2838359 


9.9919220 
9-9918974 
9-99 18727 
9-99 184.8cj9-2913424 
9:99 13233 


3-289 3263 


9-2899993 
9+-2906713 


9.2920126 


9.2844.893 
9.2851237 
9.2857661 
9.2864076 
9.2870480 


9-9917956 
9:9917737 
9-99 17489 
9.99 17240 
9-99 1699 1 


9.2876875 
9.288 z3 260 
9.2889636 
9,23896001 


1319-2902357 


9-99 16741 
9:99 16492 
9:99 16241 
9:99 15990 
9.9915739 


9+29268 17 
3-2933500 
9:2940172 
9-2946836 
9-2953489 
9.2960134 
9-2966769 
9-2973395 
9-298001 1 
9.2986618 


9-2908704 
9-2915040 
9.2921367 
9-2927685 
9.293 3993 


9-99 15488 
949915236 
9-99 14934 
9:99 14731 
9.99 144.78 


9.2993216 
9-2999804 
9.3006383 
9.3012954 
9.30195 i4 


10.7 106737 
10.7 100007 
10,7093 287 
10.7036576 


10.7079874|55 


10.7073133 
10.7066500 
10.7059328 
10.7053164 
1047046511 


10.7039866 
10.7033231 
10.7026605 
10.5919989 


10.7013382 


10.,7006784 
[0.7000196 
10.6993617 
10.69387046 
10.6980486 


9.2940291 
9.294650 
9-2952359 
9-2959129 


2519-2965390 


9.99 14225 
9-9913971 
99913717 
9:99 13462 
9.99 13207 


9.3026066 
9.393 2600 
9.3039 143 
9.3045667 
9.3052183 


92971641 
9-2977883 


19.2984116 


9-2990339 


39]9-2996553 


9-99 12952 
9:99 12696 
9:99 12440 
9.99 12184. 
9-99 11927 


9.3058689 
9.3065 137 
9.3071675 
9.3078155 
9.3084626 


SINE 
Complement, 


"Sine, 


TANGENT 


Complement. 


10.6973934 


10.6967391| 


10.6960857 


10.6954333]: 
10.6947 17135 


10.694 14 11 
19.6934313 
19.6928325 
10.6921845 
10.6915374 
————— 


Tang. 


Com. Arith- 


metric. of Sine. 


-7194012þ|. 


7187517 
.7181033|. 
7174559] 
.7 16809 |. 
-7 161641]. 
7155197 
7143763 
[7142339 
1135924 
J>1-7129520 
7123125 
1.7116730 
7119364 
-7 103999 
+5]-7097643 


7091296 
7084950 
7078633 


7072315 


.7066007! 


1-7059706' 
7053420 
7047 141 
7040871 
.7034610 
7028359 
.7022119 
.no15884 
1009661 
301.7003447 


.0032014 
008 2263 
0082511 
.008 276c 
.008300G 


.0083259 
.0083508 


.008375g 
.0084019 


0084261 


0084512 


.0084764 
.0085016 
008 5269 
0085522 
0085775 


.ooB6029 


0086283 


.ooB6538 


0086793 


.oo87048 
0087304 
.oo87 560 
,.00878 16 
.oo88072 


| 


= 4 


77” "ne. 


T"SINE | 


Complement. 


{4 ang. 


309-2996553 


9-991 192719308462 


CL ANGEN 
Complement. 


A 


329-3203g53 


[3 5 9:392748 


319-3002758 9-9911670 


9-99 11412 


33 9-3015140j9.9911154 
4 4.9-30213 44-4 10896 


+99 19637 


9+309 1088 
9-30975+1 
9.3103985 
9.3 110421 
9.3 116848 


5 
169-30336440-99 10378 
37 9-30397949-9910119 
3839-30459 3419-9909859 
39 9-395 206619-9909598 
109-3958 189f9.99094 38 


9.3 123266 
9-3 129675 
943 136076 
9+3 142468 
9*3 148851 


41 9-3064303 
4293970407 
43 9-3976503[9-99c8553 
449.303259c 
15 9-398866b[9.9908029 
46 9.30$4737 
47 9+3 100798 J-99O7 FOl2 
439.3 106849 


9-9909077 
9-99088 15 


3-999829 1 


9.9907766 


3-9907239 


9.3155226 
9.3161592 
9-3 16795C 
9-3 174299 
9.3 18064c 
9.3 186972 
9-3193295 
9.3199611 


10.6905812 
10.640245c 
10.6896015 
10.6889 579 
10,6883152 


499-3112892 
509-3118926 
51,9-3124951 
529-3 130968 
539-3136976 


9-990697419-3 2059 18 


9.9906445 
9-990618 


9-9905914Þ* 


[549-3142975 


559:3143965lg 994 


9-9905648 


3-99067 1019-32122 16 


.3218506 


43249832 


819-325607 3 


10.6876734 
10.6870325 
10.6863924 
10.6857532 
10.6851149 


10.68384.08 


10.6825701 
10.6819360 


10.6806705 
10.6800389 
10.6794082 
10.6787784 


8 
10.6356416 


8g -Y99O40 


| STNE. 
1 Complement. 


(3274745 


SINE: 


10.6781494 
10.6775212 


10.6768939 
10.6762673 


10.6750168 
10.6743927 


10.6731471 
10.6725255 


ANGENT 


Co nplement. 


— 
Ho 
= 

oo 

: - 


LEE. NT RETY 
[a 


10.683 20501 


10.6737695] - 


19.6915 374|39:7223447 0039973 
29699724 2 .0988339 
28-699 10.47-0088588 
2769 84860/.0088 3.46 
26-697868 4 .0039 104 
25'-697 251 5]-0089363 
24/-69663 56 .0089622 
"1 6960206'008988 I 
2219954066,0090141 , 
21 
20 


1 0.6844774 19 «693 5697, 009092 3 


18 


16 


5 


Con. Atith- Com. Arith., 
[met of Sine. of Sine Com, 


(09479 342090402 
.69418 11'.0090662 


6929593 «0091185 
-6923497|-0091447/ 
.69 174 10-009 170g 


10.6813028[14 
13 
12 
[1 
10 


.6905 263'.C09223; J 
.63899202\.009249 

.6893 15 1..0092761 
.6887108/.0093026 
.688 1074].00932g0| 


FOR Me, FR. A oo\© | 


' 


2; 


-6845053.0094835 
.6839079/.0095 152 
6833 115}.0095420 
.6327159\.009568 


6821211 —_ 


.691 1332/-009197 1 « 


— - 9 


112] Sine 


SINE 
| Complement. 


.S 
© 9.3178789 


19.3184728 
29.3190659 
3 9.3 196581 
49-3202495 


9.9904044 
9-9993775 
9-9903 506 
9-9903237 
3-9902967 


|_ 5 9-3205.40019.9902697 


( Tang, 
9+3 274745 
9.3250953 


9.3287153 
9-3293 345 


9-3 305704 


6 9.3214297 


79-322018619.9902155 


$9.3226066[9.9901838 


99+-323193819.9901612 
10g. 3237802 9.9901339 


9-9902426(9-3311872 


9.331803 1 


319-3 324183 


9+3330327 
9-3336463 


119.3243657|9-9901067 
129.3249505|9-990079 

139. 3255344|9-9900521 
149. 3261174 19.9909247 
159-3266997|9-9899973 


269. 3272811 


17'9. 3278617 9 
18 9.3 28441615. 
19 943 29020619. 9892 
209-3295988|9 
21g. 330176119 
229.3307527 9.9898043 
239-3313285 

124 9-3319035 
25 


26 +3330F11 


278-333623719-989665 


259.3341955 
29 $947008 
30 9-3353360 


as 53s 1 We 
| Complement. 


9. 9899690 
$99423 


873 


2519-3324777]9-9897211 


9.9896932 


9-9896095 


9.9896374h9- 


9-3342591 
943348711 

93354823 
9.3 360927 


93373113 


9+3391333 


98983 20j9-3403441 
9-3409434 
9-9897766[9.3415519 
9-9897489(9.3421546 
9.3427566 


93433578 


419-3439583 
3445580 


9-3451570 


93299528, 


9-3 367024 


9-3379194 
9-999 148) 3385267 


TANGENT 


Complement. 
10.6725255 
10.6719047 
10.6712847 
10.6706655 
10.6700472 
10.66994-26 
10.6688 128 
10.663 1969 
10.6675817 
10.666967 3 
10.6663537 
10.6657409 
10.6651239 
10.6645177 
10.6639073 
10.6632976 
10.6626887 
10.6620806 


19.6614743 
10*6608667 


10.6596559 
10.65905 16 
10.6534481 


10.6578454 


10.6572435]23 
10.6566422| 


10.6560417 


10.654 8430 


9-989 551 519-3457552 30} 
Sine. pe | 


Com. Arith- | Com, 
met. of Sine. [ona 


682121 


I L009 5951 F95c 


10.6602609|40 


10.655-4420 


.680341 


.681 5272þ009622 
.680934 1). 


6797505 
55 -679 1600.0097 303 


-009649. 
0096763 


6785703]. 
6779814 
6773934 
.6763062 
.6762198þ.0098661 


-0097233| 


-0097 57-4 
.00997845 
.0098 Il7 
.o098385 


6756343 
-6750495 
6744656 
.6738826|.0099753 
.673 3003 


.oog8933 
.0099 206 
.00994-79 


OI OCO27 


.672713g 
6721383 
67155834 


-6709794 
.670401 2 


.01003C2 
0100577 
.0100852 
0101127 
0101403 


.6698239 
6692473 
.6689715 
668096) .O102511 
.6675223 


.010169C 


-OI01957 
.CIO2234 


.010278g 


6669439 .010306! 
$-6663763 
6658045 
.6652335| 
6646632 


,0103 346 
0103626 
[010390F| 


| | 


—_— 0104185| 


30} 


wo 
— "— a "ov 


Sine, 


$INE 
Complement. 


9-335 3368 


9-9895315 


136 


9-3 359062 
9-336474$ 
9-3 370428 
9-3376095 


9.3381762 


943357418 
9+3 393065 
9-3398706 
9-3404335 
9-3409963 


9-3415580 
: 19+342 1196 
3193426792 


9.3432396 
9.3437973 


3-344 3552 


9-3454688 
3-346024.5 


5<19-3465794 


9-347133619 
9-3476870 
9-3482397 
9-34879.17 


55]9-3493429 


9-3498934 
9+3504432 
9.3 509922 
3-35 15405 
(609.3 520880 
"ivr 


9-3449124] 


9-9895535 
g- 9295254 
3-93894973 
9.989 4692 
9.9894410 
9.9894 123 
9.9893845 
9-989 3 562 


9.989 2995 
9.9892711 
9-9892427 
9.9892 14.2 
9-9891856 
9.989157 1 
9-939 1285 
99890998 
9.9890711 


9.98904 24 


9.9890137 
9889849 
9.9889 560 
9.988927 1 
9.9883982 
9.9888693 
9.9883403 
9.9888113 
9.9887822 
9.988753 1 
99887239 


Complement. $ 


Sine. 


9.9893279/ 


Tang... 
9+3457554 
9-3463527 


9-3469494| 


9-347 5454 
9-348 1407 
9-3487352 
9-349 329C 
9-349922C 
9.3505143 
9-351 1059 
9.3 516968 
9-3522869/ 
93528763 
9.3534650 
9-3540530 
9.3 546402 
9-3 552267 
9-3558126 
9-3563977 
9-356982 
9.3575658 


9-3581487 
9.3587310 
9-3593126 
9.3598935 
9.36047 36! 
9.3610F31 
9.36163 19 
9.3622 10C 
9.3627874 
2.363 364-1 


TANGENT 


Complement. 


10.6542448 


10.65 12643]25 


1110.6430179 
10.6424342j10 


10-6395264] 


10.6366359 


rCANGENTF} 


Complement. _ 


Ge 2 


10.6536473 
10.6530506 
10.6524546 
10.6518593 


10.65267 to[24 
10.6520780 
10.6434857 
10.648894 1 


19.64 $3032 20 


10.6477131 
10.6471237 
10.6465350 
10.64 59470 


10.6453598 
10.6447733 


10.644 1874 
10.6436023 


106418513 
10 6412690 
10.6406874. 
10.6401065 


10.63389469 
19.6333681 


12.6377900 
10.6372126 


4 


Tang. 


6490098 0112 178 
:6484595|- 
6479 120Þ 


lo ATTY TIE CG9\S 


Pp” FINy 


_, 


Com. Arith- 
metic. of Sine. 


Tom Arith. 
of Sine Com. , 


-6646632 
.6640938 
6635251 
.6629572 
.6623901 
6613274 


0104185 
-0104465' 
0104746 
0105027, 
0105308] 
010559gc| 


6612582 
.660693 5] 
.660 1294 
16595662 
6590037 


0105872, 
0106155 
010643 

«0106721 
.0107005 


.6584420 
.6578810 
.6573208 
.6567614 


.6562027 


6556448 
.6550876 
6545312] 
-6539755 
-6534206|: 
6528664 
6523130 
6517603 
.65120833 


.6506561 


.6501066 


.010728g9 
«0107573 
0107858} 
0108144] 
-01084.29 
-0109716 
-0 109002 
—_ 
010957 A 
0109863 

rap iped 
+0110440] 
»O1 10729 
OIIIOH 
OIL 3&7 


POl11597 
0111887 


C11 
O11 


229 


| 


< 


— a 


- — — 


'&1| 


Hy 


| {3 GON! hes + w- tho 


CS — 


Sine, 
9.352088C 


3+352634C 
3.353181C 
J-35337264 
3-354271C 
9+344815C 
3-3553502 
3-3 55g00d 


1.3569836 
J+3J75J24C 


[1 


2-3 5644-269 


'$INFE. 
Complement. 

3-9887239 
9.983684-7 
3.9 3866 TJ) 
3-988636z 
3-9 88607 
3.988577 

2.98385482 
9.988518d 
9-933459c 


9-3580637 


2193586027 


3+3591409g 
3-3596785 
9+3602154 


| 


9-9884.303 
9.9884006 
9.9983712 
9.9883415 
9.9883118 
9.9882821 


9-360751519 
9.3612870 
g+-3618217 
9.3623553 
93628892 


9882523 
9.9882225 
9-988 1927 
9.9881628 
9.9881329 


1[9-3634219 


9-3639539 
9-3644852 
9.3650158 
9-3655458 


9.3660750 
93666036 
92071909 
on +! 
9. 9.36S1953 


"SINE 
| . Complement. 


9.9881029 
9.9880729 
9.98804-29 
9.9880128 
9.9379927| 
9.9879525 
9-9879223 
9.9878921 
719-9878618 
319-9878315 


Sine. | 


TANGENT 
Complement. 


43633641; 


"Tang. [728 


10.6 3663 55 


43039401 
3545155 
.365CgC 1 
.3656641 
$3662 37-4 


10.635039« 5 


$0.63 54045 
1C.0349Cg9c 
10.0343356 


10.633762615) 


W 1D WW ww ww WW 


3668100 
)-3673819 
3-3679532 
3. 3685238 
2.36909 37; 


19.63 3 19CC}3 


10.6326181 
10.6320.468 
10.63 14762 
10.6309064z 


2.3696629! 
3.3702315 
J-37©7994 
3-3713667 
9+-3719333 


10.6303371 


10.6297685| 


10.6292006 
10.6286333 
10.6280667 


3-37 24992 
9+3730645 
3-3736291 
9.3741930 
943747563 


10.6275008 
10.6269355 
10.6263709 
10.625807C 
10.6252437 


9.3753190 
9.3758810 
9.3764423 
9. 3770030 
9-3775631 


10.6246810 
12.624 11gC 
10.6235577 
10.622997C 
10.6224369 


9.-3781225 
9.3786813 
9-3792394 
9-3797969 
9-3803537 


TANGENT 


Complement. 


10.6218775 
10.6213187 
10.6207606 
10.6202031 


10.619646313© 


Com. Arith- 
metric. of Sine 


-647912C 
.6473651 
.646819C 
-646273C 
.6437292 
.645195c 


6446315 
-0440993 
-6435574 
643016. 


5©1-64.2476C 


Com. Arie 
of Sins Con 
.011276 
0113053 
g1 13345 
«O11 3637 


O11393C 
CIHI1422z 


©IL14515 
01148312 
-O11FIC6 
0115401 
0115697 


641936: 
6413973 


.0115992 
'0116288 


640859 1k0116585 


6403215 


6397846 


.011638. 
-O117179 


-0392405 
6357130 
.6381783 
6376442 


+©].6371108$ 


0117477 
0117775 
0118072 
0118372 


.©118671 


Tang. 


6365781 
6360461 
6355148 
6349842 


351:6344542 


-6343925C 


6333964 


6328685 
6323413 
.6318 


I47 þ 


0118971 
0119271 
-C119571 
.0119872 
-©120173 


.0120475 
0120777 


0121079 
0121382 


012168| 


"To Til 


Fa EE w ww ww www uw w 


—— — — — — 


wwyweywcyYy YT Ww ww »w w ww 


i 4&4 i ia 


as 


* £As. 


w— 


42/9 $3744517 
439: +3749696 
449-37 54368 
45:9-3750034 
46 9-376519 

47 170349 
39-37 _ 
49937 

(509: 3785767 


[51 3790894 
3796015 


549- 3806237\g 


539. 38011296 9871236 


$tNE_ 


FANGENT 
Fang, Complement. 


.} Complement. | 


——_ 
3093631853 9.987831 59-3803537 3803537 06196465106? 15147 :0121635] - 
3 1,9-36871119.98780129-3809 19 19.6190g0c 29/65 12889-0121985] 
329- -3692363 9:9877708p. $3814655|10.6185345 2819307637: 0122292 
20 36976089 98774049-3820205]10.6179795/27/ 2392392 2122596 
49- $7909 7p «9377099(9-33825748|[1906 17425 2126/ :6297153-0122g01] 
9.9876794(0- 3331285 10,6168715|25| :6291921.0123206f 


369- 3-371330 9-9 876485 
379-37 18523 

189. 43723735 

399-3725 3940h 

409-3734139 «9875263 


99874648 
99874339 
9.9374031 


9.9873413 


3p-9872482 


9.9871860 
9-9871549 


.98709 


55/9-38113399.98506119-394072710.6059273 


.3336816 10.6163184|2: .6286696 0123512] 
9.98761839-384234c [0:615766c[23| .6281477 .0123817f 
9.987587619- 3847858 10.6152142 22þ6276265 00124124 . 
0.98755709-385337c|10.614663c[21þ5271060.012443cþ 
93858876 10.6 14112420]: 6265861 0124737 


9-33880837}10.6119163 
9.987 372219-3 .3386312]10.61 13687 


9865[10.6130131 
-3875356|10.6124644| 


9-3891781|10.6108219 
9.987 31039-3597 244[10.6102756|13 -622965 I -0126897 
90.9872793,9-399270C110.6097 300{12 -6224507 
Np-3908151 10.609 18.49|11]5219367|0127518 


9-3929893[10,6070107 


0.9872111/9-3913595110.6086405 10{6214233/.0127529 
9-3919034[10.6030966 


+3924466110.6075534 


+39355131[10.60644$7 


56,9- 43316434 


5 «3826605 
59 2841683]. 
'6019-3836752 


$7 -33821523(,. 


986998 


9.986904 119- 


| SINE. 
Complemeat. 


Sine. 


9.9870298[9-3946136[10.6053864 


.9869670[9+ $3956935 10.6043065 
9-98693 5619-3962326[10.6037674, 
39677 11110.603 2289 


3951536110.6047462 


LANGENT 
Compte nent. Tang. 


Gg 3 


[419- 373933 1Þp-9874955 $34 Zh 10.6135624|"'9f 6260669 . -01 25045 


.62 66 01262 
15þ22399 6270 


Q_ — we [a coo | 


FA 


Gam: Arie Com. Ari. © 
met. of Sjne of , Sine Com, 


—_— 


1$:-6255483%40125352þ 
'T 6250304; 0125661 
16 :6245132 012596 


1g] 62348006. 0126587 


0127207 


.6209106\.01281 
.6203985|.0128451 
619887 1].0128764 
.6193763[.0x 29076 
.6188661|.012938g 
.6183566|,01 29702 

.61978477].0130016 

.6173395þ-0130330 

.6168318|.0130644}- 
6163248|.0130959 
—————— 


L 


Th. 


3 
4 


Sine 


SINE 


Complement. , 


'® 9.3836752 


Tang.- 


9-98690419-3907711 


TINGENT 


Complemeat. 


my 9- .3841815 
'2 9.3846873 


'9- 385 1924 
9. 335696919 


F - 9.3862008]9 


9.98683410 
9.9868094. 


9867778 
$567488 


'6 
s 
9 


L1 


0. 


2 


Io 


4 


A 


9.3867040 
9: $3872067 


9-3877087 
9.3882101 


9.3387 10g! 


9-9866509 
5.9866 I91 
9.9865872 


9.3892111 


129. .389710619 
4 -3902096 
Lg. -3907079 
159:3912057]9-9864273 


i6y. +39 15028[9 
17 


+3921993. 


18g. +3926952 
1919-393 I905 


Ti -3936852 


$941794- 99362340. 4079453 
| 


3946729 
23. 3951658 
$3956581 


4 


25 


9-3961499 


9.9865553 
9865233 
9-9864913 
9-9864593 


9 9862663] 


9862017 
9-9861693 
9.9861369 
9.986 1045 


26 


27 
28 


Z 


Q 


q 


9.3966410 


9.39811 


SINE 
Complement. 


moors 15} 
9-397 b__ 


9.3985996 


9.9860394 


99859742 
9:-98594.16 


Sine. 


9-98687 269-397 308g 


-9863952Þ 
Ca B6ag50h 
9-9863 308 
9-9862986 


9.9860720 


9-9860069 


9:3978463 
9-3983830 
9-398919 1 
943994547 


9.9867 1449-3999896 


9. 9866827 


9-4005240 
9-4010578 
9-4015910 
9-4021237 
9-4026558 
94031873 
94037182 
9.4042486 
94047784 
4053076 
4058363 
9-4063644 
9.40689 19 
9.4074-189 


9.4084712 
9.40B9g65 
94095212 
9-41004.54, 
9-4 105690 
9-4 110921 
9-4 116146 
9.4 121366 
9-4126581 
TANGENT 
Complement. 


10.58734 19130 


10.603 2289|6c 


10.6026911]5 
10.6021537]5 
10.6016170 
10.601030g/ 
10:.6005453' 


IO, 6000104154 


10.5994760 
10.59894.22 


10.3978763 


10.597 3442 


10.5968127 
10.5962818 


10.59 84.090! 


10.5957514 
10.5952216 


152 
| 


Cor ri 
| mack bf 7 eye AF 


6 F163248] 0130935 


59|-6158185 
6153127 
.6148076 
6143031 


1-6137992 


0131274 
+013159c 
0131906 
0132222 
0132539 


6132960 


[0127933 


6122913 


.61173899 
.61128g1 


0132856 
20133173 
0133491 
.013380g 
0134128 


.610788g9 


81].6192394 


6097904 
.6092921 


.6087943 


0134447 
0134767 
O13 5087 
0135407 
0135727 


10.59469 24 


IO, 5941637143 


105931081 
10.592581 ] 
10.5920547 
10.5915288 
I0.5910035 


10.5839079 
10.5883854 
10.5878634 


Tang. 


19.5936356 


10.5904788 
10-5999546[35 
RCACLEAM 
10.5894310 


6082972 
.6978007 
.6073048 


.60680g95 


.6063148 


.0136048 
0136370 
0136692 
0137914 
0137337 


—_ 


—A—— wr wt. 


a Ad tt... Md 


he tt. 


[.6058206 


6053271 


6048 34.2 


.6043419 


6018891 
,6014004/ 


0138955 


.O 137660 
0137983 
0133307 
0138631 


.013928C 
.0139606 
0139931 
.0140258 


.0140584} 


| 


—— 


ET Co IS ans Dos io cot ionocs a65 ea ont ons Tam an 


wo wu oc a —” _—— w_ HE —wwe——_—_w 5 


5  . 


" + 


14] Sine. 
—_ —_———_ 
30 9-3985996 


"STNE 
Complement. 


Tang. 


i 


Complement 


9-9859416 


STAT 


3 1'9.3990878 
3 2.9-39957 54 
33 9. 4000625 
349.4005489 
Z 35 9.4010345 
369. 4915201 
37.9. 4020048 
389.492488g 
399-40297 3419 
409.4034554 


949859089 
9.9858762 
9-98584.34 
9.9858106 
9-9857777 


9.4131789 
9-4136993 
9-4142191 
9.4147383 


10.5863211 
10.5863007 
10.5857809 
10.533852617 


9-9857449 
9-9357119 
9.9856790 
9.9356460 
99856129 


419.4039 378 
+29. 4044-196 
+3 9.4049009 
+49 «4053816 
459 405$617 
46 9.40634 13 
479.4068203 
+8 9.4072987 
+9 9.4977766 
$29-4032539 


9-9855798 
99855467 
9-9355135 
9.9854303 
9:9854471 


99354138 


9-93853805 


949353471 
9.9853138 
9.9852803 


9.4147430 


9.4157752 
9.4162928 
9:416B09g 
9-4173265 
9-4178425 
9.4183580 
9.4188729 
9-4193974 
9.41990Q13 
9.4204 146 
9.420927 5 
9-4214399 
Sp 
9.422462 
9.4229735 


10,583 1901 
10.5826735 


10.5811271 


19.580 
19-5795B54 


ING ENT 


10.587 3419130 


10.5847430 
10.5842248 
10.5837072 


IO. -5$321575}29 
19.531642011 


IO. dew 


10.5799725 _ 
19.57385602 
10,5780485 
10.5775372 
10.5770265 


Con. Arith- 
Imetic. of Sine. 


2 Sine Com. 


.6014004 


0140584} 


.6029 122 
.6004-24.6 
3999375 
5934511 
+5989652 


-5984799]. 
5979952]. 
+$975L11], 
59709276], 
þ$995448]- 


01409 11þ 
.0141238 
0141566 
01419944 
©142223 


15]:5941383 


+ 
5931797] 
+$927013 
5922234 

0[-5917461 


bg <4 m4 _wu 
we td WW 


jly 4087306 
529.409206819 
53 9.4096824. 
549.4102575 
55 9.4106320 


9.9852468 

9852133 
59851798 
9-9851462 


9.-985112519-4255 194 


569.41 11059 
$7 9-4115793s 
$99-4120522 
599 4125245 
1509.4129962 
SINE 


9.9350789 
9-9850452 
9.9850114 
9:9849776; 
9.98494.33 


Complement. 


Sine. 


944234838 
9-423993 5 
9.4245026 

4250113 

4255194 
9.4260271 
9-426534-2| 
9-4270408; 
9.4275469 
9.4280525 


TANGENT 
Complement. 


19.5734658 


10.5765 162 
10.5709965 
10.5754974 
10.5749887 
192.574.4306 
l0. lbs bot 


10.5729592 
10.57 24532 


19. 57 19475 
Tang. - 


+5903176 
.5898425 


3941 
pen} 
5879478] 
587475 
537003 


SEE SDS aA COO 


5960622}, 


*5955304|.01 
[ $540%) Þ , 
-5946134]. 


1445936587]. 


-59 12694]. 
3590793 _ 


.589363c 


01 
.0146 29 
.0146962] 
0147197] 
0147532 
0147367 
0143202 
0148538 
1k 

0149211} 
0149548 
.0149386 
0150224 


0150562 


—» 
A 


Gg 4 


|: 


9 
10 
041 
j12 
113 
I4 
i5 
16 
17 
18 
19 
2C 
21 
22 
23 
2 
25 
126 
27 
28 
29 
139 


394558152 


919+4 190795 


2019-4223 176 


| 


Sine. 


STNE 
Complem nt. 


ANvuUEMNL 


Tang. | ens, 


J-4 129962 


9-98494-38 


9.4280525 


10.57 19475160 


3-4134674 
9-4139381 
9.4144082 
94143775 
=29- «415346 


«4162832 
9.4167506 
9:4172174 
944176837 


119 


9.9849099 
2.984 3760 
9-984 8.420 
2-984808 1 
2-98 4-7740 
3-9847400 
9-9847059 
9-9346717 
29846375] 
9-984693 3 


9-4285575 
94429062 1 
9.4295J661 
9.4300697 
9-4305727 


10.57 14425 
10.5709 37« 
10.57043 55% 


10,5699 30315 
10.569427 5[;5 


3.4319753 


3-4315773 
3-43 207589 


24325799, 


3.4330804 


g9:4181495 
944186148 


9.4195436 
9-420007 3 
9-4204704 
9-4209330 


9-4218566 


3-421395019* 


9-984.5690 
9:9845347 
9-9845004 
9.98.4.4-66C 
9.9844316 


2-433 5805; 
9.4340800 
9-4345791 
9-4350776, 
944355757 


9.9843971 
9-9843626 
9843281 
9-9842935 
9-9842589 


9-4360733 
9-436570 
9.4370670 
9-4375631 
9-4380587 


10.5684-227|5 


10.5679211 
10.5674201 
10.5669196 


10.566:44195|. 


10.5659 29C 
10.565420c 
10.5649 224 


10.5644243]. 


1 


10-5639 267 
10.563:4296 


10.5524 369 


9-4227780' 
9-4232380 
9-4236974 
9-4241563 
9-4246147 


9.984 2242 
9. 9841395 
9-984 154 

9.984 1200 
9.934085 2 


9.4385538 
944390485 
9-4395426 
9-4300363 
9.4305295 


9.4250726 
9-4255299 
9:4259867 


9.9849503 
9.9840154 
.9839805 


944264430 


SINE 


Complement. | 


9.9839455 


9.42638988[9.9839 105 
Sine. | 


19.44 1022.2 


944415145 
9.44-20062 
9.4424975 
9.442988 


10.56 14462 
19.560gF15 
10.5604574 
10.5599637 


10-5594705[35 


10.5589778 
10.5584855 
10.5579938 


TANGENT 


Complement. 


| Tang. 


10.562933c| 


10.5619413]40 


19.5575025}3 
3]10.5570117130 


_| 


5323163 


0 n. A. iti- 
if Sine -Cor 


-O15OS6. 
-O 15090 
O15124c 
O15158%] 
O15F1g9 l« 
-©15226c 
'©15260c] 
-0152941þ 
5153283] 
0153625] 
0153967] 


.015431C 
0154653 
0154996 
-O1FF34C 
0155634 
041 56026] 
-0156374 
.0156719 
-0157065 
0157411 


Com. Artth- 
metic. of Sine, 


557003} 
5865326 
58696 15 
53559 15 
585122: 
534653: 
5:4 1545 
«5837168 
533249. 
5827826 


w www jw oy 
M6 a —T IRR 8H = BB - © 


z 


:581850z 
581385: 
.580920; 
5804564 
5799927 


+5795 290} 
+5 79067Cc 
.578605c 
578 14.34 
5776824]. 


EF LEIESSTSY + 


—_ 


0157758 
.0158104 
0158452 
.0158800 
.0159 148 
0159497 
.0159846 
.0160195 
0160545 
.0160895 


+F77222C 
+576762C 
+5J763026 
5758437 
+J753853 
$5749274 
5744701 
+5749133| 
+$735570 
5731012 


JDLCRNYYijT_T'T, 


L 


/ 


Com. Xi. 07 * 


SINE 
Complement. 
9-9839105 


$119:4273 541 
; 219-427 503g 
1 4[9-4282631 


9-9933755 
99838424 
9.93 3 $052 
9-9837701 
3-9837348 


{ 


] ang. | 


9-442990 4 
9-4434786 
3-44 3963; 
9-4444579 
34449455 
3-4454352 


” 


TANGENT 
Complement. 


10.5F7O117 
10.5565214 
I0.5560315 


| 


30 


29 
2 


10.5555421 
19-5 545648} 


46[9-4296228 
9-43 007 FO 
z 8]9-4305267 
z9[9-4399779 
4019-43 14286 


9+98 36996 
9-98 36643 
9.933629C 
9-9935936 
9-9835582 


3-445923 2 
3-4454 107 
3-4463978 
3-447 3843 
1-4478704 


10.5 540768] 
10.5535893 
10.5531022 


10.5526157 
10.5521296 


4119-4338788] 
+ 9.4323285 
4319-4327777 
41419-4332264 
4519-43 36746 


9.9834872 
9-9834517 
9.9834161 
9-98 3 $ 805 


9-933 5227 


3-4493561 
9.44834 13 
9.4493 260 
9.4498 102 
9-45J029409 


4619-4341223 
47194345694 
148[9-4350161 
49[9-4354623 


9-983 3449 
9-983 3092 
9-9832735 
9-9832377 
9.933 2019 


105516439 
10.5511587 
10.5506740 
10.5501898 
10.5497060 


94507774 
9-4-5 12602 
9-45F7427 
9-4522246 
9-4.527061 


5019-43 59030 
— 

F 1]9-4363532 
5219-4 367980 
$349-4372422 
5419-4376859 
55194381292 


9-983 1661 
99831302 
9-933094 

g9-93830583 
9.9830223 


9-4531872 
9-4536678 

«4541479 
9-4 546276 
19.4.5 51069 


5619-43857 19 
5719-4390 142 
58]9-4394560 


9.982950 I 


9-9828778 
9-9828416 


9-9829862' 
9456064 1 
9-98291409.4565420 


944555857 


9-4579194 
9:4574964 


10.5492226 
10.54 87398 
10.5482573 
10.5477754 
10.5472939 
10.5468128 
10.5463.322 
10.5458521 
10.5453724 
10.54489 31 
10.5444 143 
10.5439359 
10.5434590 
10.5429006 
10.5425036 


59[9-4398973 
60 9.4403381 


Sine, 


TANGENT 


Complement. 


27 
26 
25 


24 


23 
22 
21 


20 


I9 
18 
17 
16 


13 
12 
11 


IO 


- 9-5636468 


Tang. 


S IFAPY Fl AA CO\O 


i 


5 
14 


{ Com Arith- 
metic. of Sine 


Sine Com. 


5731012 


-01608gF 


5726359 
»F72191] 
5717369 
5712331 
+5708299 


| 


0161245 
-0161596. 
-0161945 
-0162296 
-0162652 


«5793772 
-5699250 
5694733 
-5690221 
5685714 


-©163004 
0163357 
-0163710 
+0 1640644 - 
0164418] 


.5581212 
+5676715 
+5F672223 
+5667736 
«566325 


0164773 
0165 128 


.0165483 
.0165839 
-0166195}- 


F 


5658777 
+5654306 
«5649839 
5645377 
-5640920 


0166551 
0166908] | 
-0167265| 
.0167623 
0167981 


+5632020 
5627578 
5623141 
5618708 


0168339 
0168698 
-016905gf, 
0169417 


5614281 
.560g9858 
5605440 
+5601027 


5596619 


| 


0169777 
0170138 
0170499] 
.0170860 
0171222 
0171586 


bs 


TANG ENT 


Complement. 


10.54.25036 


10.5420270 
10.5415509 


10.5410752]5 


10.5405999 
10.5401251 


10.5396508 
10.5391768 
10.538703 3 
10.5382303 


10-337757713e 


10.5372855 


10.536813%7 
10.5363424 


10.5358715 


10.5354010]45 


10.5349310 
10.53446 14 
10.5339922 
10.5335235 
10.5330552140 


_— 


2-452915119.9817744 


10.5325873 
10.5321198 
10.5316527 
10.5311861]: 
10.5307 199135 
10.5302541 
10.5299888] 
[0.5293239, 
10.52388593 
10.5283952 

pd foe. 
| Tang. | 


Com. Arith- 
netic. of Sine. 


Com: Arith, 


of Sine Com. | 


60].55966 19! 


0171584] 


«5592216 
55387818 


5583424 
*5579035 
$5|-$574651 


0171946 
»O 172309 
+0172672 
+0173036 
0173400 


«+ FF7Q272 
-5565397 
1-5561528 


5557163 
5552893 


0279708 
»O1741 29 
-0174494/ 
-0174860 
.0175226 


þ5548447 
$1.5 544096 


*553975O 
+55354099 
5531073 
5526741 
$224.14 
.55180g1 
*$513773 
5509460 
-FFOFIFI 
5500847 


0175592 
10175959 


0177431 


$5496548 


5492252 
+54587966 


+0176326 
0176604 
0177062 


01181 
0178538 
.0178g08 


01791279 
0179649 
0180021 
0180391 
0180764 


5433678 
+5479397 
$5475 121 


5466582 


5470849 


0181137 
0181510 
.0181883 
0182256 
0182630 


FO 


4 


| 


l, 


Side, | SYN E: 
. Complement . 
3019-45334 16949817470 


©48110.5283952]z0 


3119+ 4537631 


9.9816995 


b. 


: 


$419-455044 119-981 5850 
3519: Ss 


9914 363: 
.98 1399 


981662009- 
3319- 4546192 19816245]9- 


»98154949- 
a5yfozdo-g815mD 
37]9- 4563 161 9814740 
3819-456739 
3919-457 161 
4019-457 58409.9813 


[46]9.4601079 


49 4613638 
5C[9.46178 169 


«462 19809 9309423 9809423; 
:9B090409. 
5 319-4630323[9-98086579.482 1666 
83,99-9808273'9.4826210 
55þ9-4633639/9.98078899.4830750 
56]9-46427909 9807 505/9-4835286 
571 4646938) 8 


59]9- 4655219) 
6019.4659353 


4119 45860589. 98 T3 22909-4766920 
4249- 45384251 119-9 81285 
43]9-45384809.9810471 
4419- 45926849. 981209 1h. 
[45]9-45968849.98 117 11944785 172 
9-981133119.4789748 


P 983109 £09; 
69.99 105699. 


98 101879 4803451 
998098059 4808011 


P: 


98071209. 


O 


10.5178334: 


18] 10516018 


9-980673 5; 
98063499. 


298059639 4853399 
"Sine, [\ANGEN Ti 
, Complement. . 


Sine, 


10515565 


TANGENT 
Complement, : 


10.5279315 
10.5 274683 
10.5270053 
10:5265425 


Comp. _ Com. Aria. | 


30. 5465582018260 
29-5462319-0183905 
28.5458061.0183 380 
27-5453808.0183755 


26. +5449559; -01384130 
10.5260808[25. 5445314 14-0184.506 


I0,5256192 
IO.525I579 
10.524697 1 
10.5242367 
9-4762233]10.5237767 


24+5441074-0184883 
23-5436839)-0185260 
22-543 2608.0185637 
21 -5428382\.01860 14, 
20- - 54-24 160 22-6392 


— 


10.52334171 
10.5228579 
10.5223991 
Z- 


10.5214828]15-540 


17- 5411520] 9187526 


10.5210251 
[0.520568 z|1: 
7] 10.5201113 
10.5196549 
I0.5191989 


10.5187434 
10.5182882 


I0.5173799 


10.5169250] 5 
IO.5 164714] 4 


IO.FIFI13 
IO0.5 146610 


Tang. 


\O CO ”y og yet; +5 


ol 


10 


1 


| Sine, 


9-4659353 


9.466 3483 
9.4667609, 
9.4671730 
9.467 5848 
9.4679960 


SI:NE 
Complement. 


Tang. 


TS | 
Complement 


9.9805963 


9.4553 390 


9-9805 577 
9.9365190 
99804803 
9:93804415 
9.9804027 


9:4557907 
944.36 2419 
9-43669 28 
9:4371433 
9.4875933 


9.4654069 
9.4688173 
9-4692273 
9.4696 369 
9.470046 1 


9-9803639 
9.9303 250 
9.9802860 
9.9802471 
9.980208 1 


9.4704548 
9.470863 1 
9:47 1271 
9:4716785 


15]19.4720856 


9.9801698 
9.9801299 


oþ 800908 


9.9300516 
9.98001 24 


| 


9.4880430 
9.45349 24 
9:4389413 
9-439 3898 
9.4898380 
9.4902858 
194907332 
9+49 11802 


9.4916269/ 
9-4920731 


10.5146610 


10.5101620 


10.5079 269 


AM... Mt. 


G 


10.5142093 
10.5137 
IO.5133072 
10:5128567 
10.5 12.4067 
10.5 119579]5 
10.5115076 
10.5110587 
10.5 106102 


10.5097142 
10.5092668 
10.5088 198 
10.5083731 


94724922 
9.4728985 
94733043 
9-47 37097 


2019-4741146 


9-4745190 
9:4749234 
944753271 


9.4761334 


9-4765359 
94769380 


9.4773396 

9.4777409 

4781418 
SINE 


Complement. þ. 


9-4757304 


9-9799732 
9:9799339 
9-9798946 
9-9798552 


J.9798158 


9-9797764 
9-9797369 
99796973 
9-9796578 
9.9796182 


9.4925190 
9-4929646 
«4934097 
9.4938545 
9.4942988 


9-4947429 
9-4951865 
9-4956298 
9.49607 27 
9.4965152 


9.9795785 
9-9795388 


9-9794593 
9.9794195 


9-9794991; 


| 


Sine, ! 


9-4969574 
9-4973991 
9-4975.406 
9.4982816 
9.4987223 


TANGENT] 
Complement. 


10.5057012 


10.597481c[44 


10.50J0354 
10.5065903 
105061455 


10,5052571 
10.5048135 
10. 5043702 
10.5039273 
19.5034848 
10.5030429 
10. 5026009, 
10.5021594- 
10. 5017184 
10. 5012777 


1 58].5332391 


Eo.n. Arith- * 
=; 
60].5 340647 


for Sine Gam 


019403: 


59.53 36517 


+J32327C 
597-53 24-152 
551-5329040 


57 


019442: 
-019481. 
19519; 
219558, 
019597; 


$4{$535931 
F3 53.448 27} 
5 5399727 
5-1-5 39363 1] 
.5299539/ 


£19636) 
019675c 
©019714c 
0197525 


0197915} 


Þ) 

49/.5295452 
48.32 1369 
47; - 5287290] 
46.5283215 
4+5/-5279144 


©19831c 
0198701 
.0199092 


0199484] 


0199876 


*5275078 
435271015 
42). 5266957] 
+1 .5 262903 


40. 5258844; 


I 


+0200661 


0201054 


.0201448 


0201842 


39 5254808 
38. 5250766; 
375246729 
3 6. +5 242696 
35 :5233666 


.0202236 
0202631 
.0203027 
.0203422 
0203818 


345234641 
33, 5230620 


325226604 
31.52225 
30. 5218582 


Tang. 


.0204215 
.0204612 


.0205407 


bal | 5-4 


0205809 


0205009] 


SINE TANGENT ith ( 
oh Sine, | Complement. Tang. Lb A. _ |metic, of Sine. ol _ 
30 9. 17814.180-9794195[9.49$7223/10-501277 7 30. DG .0203805 
$1 94755425 JY 7 33750 9.499 1626 IO, 5003374. 29. 77 .0206204 
32 344739423 44 9793 336 9+4996C6 : 19, 5003974 26 $ 8 -1.0206602 
3 3[9-+79342<[9-9792993j9-500042 21194399578 27] 2207002 
3419-479741219+979259919-5904814[10-4995 186 26/. 3].9207402 
35 9.4301401[9-9792198}9.5009203|10. 4990797 25 .0207802 
;6|9.48053851[9-979 1798[9.5913588 10.4956412 24]. .0280201 
3719-4309 36619-979 1397[9.39017965[10.499203 1:23]-5 .0208604 
3819-4513 342[9-9790996[9-5022347[19-4977653 22|- [-020900, 
39]9-4817315]9:9790594]9-5926721[10:4973279/21]. -0209406 
40[9-482128312-9790192[9-503 109210. 10,4968g08 20]. 2].0209808 
4119.4825248[9-9789789{9-503 5459|19-4964541]19]. +©210211, 
42]9.4829 208[9.9789386[9.5039$22[19-4960178 i8l.5 . 0210614] 
4319-4833 1651[9- 9788983 9+5044182 10.49558318 I 7j- 0211017 
14[9.483711719-9788579(9.5048538119-4951462[16|. 0211421 
45 9.4.34.1066 9-9738 175 9.5952891110-4947109]15|. 0211825 
+619. 484501019.9787770[9-5957240[10-4942760[14|. 021223} 
+719-484895 119-9737 36519-5906 1586[10.4935414{1 3|.5 g9{-0212635 
4819.4852888[9.9786960[9-50659 28[10-4934072[12]. 0213040 
+9[9-48568201[9.9736554[9-5070267[10-49297 3311}. 0213446 
50 4617 2 9.9786 148[9.5074692110-4925398| 10]. 251].0213852 
5119.486467419-9785741]9-597893 3/10.4921067 FP 0214259 

219.4868595[9-97353 34[9-5983261119-49 16739] Of. 1-22 14666] 
J3 ; 48725 1219-97849 27[9-5987586[10-49124 14] 7þ 0215073 
5419.487642619.97845 19[9-509 1907|10-4908093]| 6 0215481 
5519.48803 3 5/9.978411 1[9.5096224[12.4903776| 5 .021 5889} 
56[9.4884240[9.9783702[9.5100539/10.4599461| 4| 0216298] 
5719.488814.2[9.9783293[3-5104849| 10.4895 151] 3 0216707 
58 9.4892040[9.9782883[3.5109156[10.4890844] 2 0217117} 
5919.439 5934[9-9732474[3-5113460[10:4886540| 1 .0217526 
601g.4899324[9.97382063[3-5117760[10.4882240| 0. 9217937 

* Cnnlemane, }F SINE» ' ) Complement, | T2308 [721 | 


AH 


F 


| 


. SINE 
Sine, - Complement. | Tang. 


9. 43998249-9782063 9-51 17760] 


2D 


— 


9-49037109-978 16539.5122057 
9-4907593 9-973 12419-5126351 
9-49114719- 97808309.5130641 
9-49153459-97304189.5134927 
9. 4919216 9+ 97800069. F139210 


TANGENT 
ud Complement. | 
10,  —_ 


Com- Arith. | Cont 


of Sine, On Com 
60+ = 0217937 


595996290 0218347 
58- 5092408 0218759 
$7* $1. 0219170 
10.4365073 56-50 84655-0219582 
10.436079 55-59380784.0219994 


10. 10-4377945)50 
10.4873649 
10.4369359 


9-49230339-97795939-514-3490 
9-49269469+-9779 1309.5147766 
9-49308069-97737679-5152039 
9-4y346619-97733539-5156309 
9-49335139-97779389-5160575 


10.48565 10! \54-* +5076917- -0220407 
10.4352234)53 5973054 -0220820 
IO. prot 5069 194022 1233 
10.4843691)5 1/. :5065339 0221647 
IO. 43494250: 5961487 0222062 


| 


Hu LO © 092 © 


msg—-_ nw Wm Þ uy 
a+ w 


mn 
co & 


== 
\O 


ts tv 
MI an 


2 


—19-496154519-977 54449-5 186101 


—19-4980635}9 9714090 


19-5014-76. 


9-49423619497775239- 5164538 
9-4946205/9-9777 1089.5169097 
9. 49500469 9776693 95173353 
9-495 3883 9.97762779-517 7606 
9:49577169-97758609-513 1855 


10.4835162/49 95957639 0222477 
10.4335903 8. 5953795-0222892 
10.43266 4747. 59499540223 307 
10.4322394/46*50461 170223723 
10.4818 14545: 5042284\.0224 14c 


94969 192 97746099- «519458 


9-49653709 97750269: 46 
9 romp 297741919. 519331 
9-497692 


97737729 5293052 


10.4813899] +5038455] 0224556 


LO. 4309656143. 5034630 -0224974| 


lO. 430541742. 5030808. 0225391 
oe. 4801 18141 -5026990,022580g 
10, 479694340. 5023176,0226228 


5207282 
5211508 
9-4988245 $19.521573 

9-4992045Þ-9772095Þ.5219950 
9-4995840ſ9.97716749.5224166 


9-498444 219-977293 
9.977251 


9-500342 1.977083 29.5232589 
9-5007 2069.97 704 109.523679g 
9-501098719.97699839.5240999' 

769568.5245 199 


9-499963 3 pa alt 2nagl 
2 


SINE 


Sine. 


CoMmPolenment. 


TANGENT: 
1. Camplemeat. 


10.478849 438/.501 5558{.0227066 
10.473.4270 37501175 50227485 
19. +782050lz6. .5007955|-0227905 
10 4775834h35) 5004 160.0228 3 26 


DR ES 


10.477 162 1134 4 
10.476741 113 34996579] 
10.4763 20513 2þ4992794 


10.47827 To .5019365|.0226646 


.0229168 


,02295gc 
.0230012! 


50003671-0228747} 


4. 


10.47 5900 113 1498901 3 
19.47548b 11; 4985236] 


Tang. A 


0243043 


1 


ERIN YT” YT” YT YL TT TY rrTTTTy ry 5 


= ht... At 4... th ——at 


18] Sine. 


31]9.5018538 


_ Tang. 


9.5914764 0760460 5. «524-5199 


wa ANGENT 
| Complement. WV 


10.4754801 30 


0297639 1439-5249 395 


9.510803 1 
9.5114716 


9-5 104343]9- 


TEL: 


- 
A 


10.4750605|2 


3214.5022308 0/9-5253589 10.474641 1 
- 59026075 9.5257779110.4742221 
9.5929338 9-5261966|10.4738034- 
3519-5033 59719- 719-5266150[10.4733350'25|- 
3519.5037353 219- 52703 31]10.4729669' 
719-5041 105[9- 9.5274508[10.4725492'23|- 
9.504485 3 g9-5278632110.4721318/22|- 
9.5948598[g. 9-528285310.4717147 
4019.5052339{9. 9-5287021 10.47 12979j20 
9.505607719- 9-5291186|[10.4708814 
9.505981 1|g- 9-5295347110-4704653 
9.506354219. 9-52995051|10.470049F 
+H9.5067 26919- 9.5303661[10.4696339 
+519-507099219- 9-5307813) 10.4692 187 
61.5097 47 1219. 95311961 5311961110.4688039 
9.5078428 9-5316107110.4683893 
9.5082 14119- 9.532005010.4679750 
9.50858501g. 9-5324389|10.4675611 
$29.508955619- o9- 53285261 104671474 
9-50932581g. 99(9-5332659| nxeepad of 
9.5096956[9-97 {9-53 367891 10.466321 
9.5 10065 Ifg. 9.53409 16| 


-4929008\.0236821 
[4925 2680237355 


+49 14150\.0238539 
+49 10444; 2230979 


” 


Pg" 4 


—_ 


A. ttt 


_—_ —_—_ — 


126 


2019.5499112 


2219-5217974 


Sine, 


STi | T., 
Complement, Tang, 


TINGENT: 
Complement. 


9.51264 199-975670 19453697 19 


10.4630281 


60 


Com. Arithe 
mat+bf Sine; 


[9-5 1300869-97 562659.5373821 
9-51337509-97559309-5377920 
9.51374109-97553949-5392017 

9.514 10679- 97549579 45386110 
C 51447219- 97545219! 5390200 


10.4626 179 59 
10.4622080ſ; 


10.46 i798; 
10.46 13890 
10.460g80C 


© 


$7 
56|4 
ddl; 


45699 140243735 
4366250 *02.4417c 
.436 2590-0244606 
435893 30245043 
4555 279 0245479 


3-5155650 


9-3 159300, 
Js 5162936 


9.514337 19-97 540839-5394287 
3-51520179-97536469-5398371 


9-97 53 20819-54024 53 


9:97 
9:97523.30 


$2769P+ 


«5406531 
54 10605 


10.4605713 
10.4601629 
10.4597 547 
10:4593469 
10.4589394 


95166569 


9.51733824 
9-5177447 
9-5181066 


9-517019819-97 51451 


9:-9751991 
9.97JIOLNI 


9.9759129 


9.5414678 
95418747 


9.5422313 


9.975057019-5426877 


9-5430937 


54" 
535\ 
J2 
lh 
be 


LO 


1044555322 
104458 1253 
10-4577 187 
104573123 
10.4569063 


TIT; 


4 5488295[9- 


9.5191904 
9.519554 


9-5202711 
9-5296397Þ9 
9. 5209899 
9-5213488, 


019-9748361 


9-3749688 
*9749246 
9-9748304 


9-9747918 


95434994 
9-5439048 
9-544-3 10C 
9.5447 14.5 
9-545.1193 


9:9747475 
9-9 7470311 


9+9746 142 
3:9745697 


9-9746587þ. 


9.5459276 
$5463:312 
9.5467.346 
95471377 


9.5 220656 


2719+ 52242 


| Þ- 


9: $227 


R745 252 
2974-4306 


I 9+27 4359 


-—$ | 


Comp 


9:547.5405| 


hors 


5479499 
$ Ne, 
9-523 13332-97439 13/91 54874 


9.5 23495 13:974-3466 


3-549 14837 
np ea una 


95455236} 


10.4-565005 
t 0.456095 2 
10.45 56900 
l0.4552852 
10.4.54.3807 


+5 
44 
+3 
+2|- 
41 
4.0 


+485 1629-02459 17 
434798302463 54 


4840700 0247231 
«4$37064-024767c 


19þ483 343 10248105 


484-4 829902 0243549 
+7] 
46Þ 


4826 176 0248985 
482255 3-024943c 
48 189 34-1024.9871 


-48 1 1705-0250754 
.43808096-0251 196 
4304490-025163c 
4800888.025208; 


10-4 544764 
10.45407 24 
10.4536688 
10.45 32654 
10. 4525623 


19-45 24595 


39 
3B 
37 
36 
55[: 


10445293 79 
L045 165 


34: 
3.3 


815-2þ47.7 21 
164763617 


4797 289.02 52525 
-4-79369 3 49252969 
4790101/-0253413 
4786512\.0253853 
4752926 .0254303 
4779 4779344 0254748 
+477 $765|þ0255194 
89/025 $641 


4765047] 


Com, Arith, 


487 3 581 I 9243 299 


-4844340-0246792| 


44-4815318\02503 12| 


| 


0256087 R 


£29653 


> »# y $1 , "4 p i 
L camend — —<— —— - _— . -— 
L 2 


q 


19 
:09-523495319-974-3466 
|z 1952385 189-9743018 
329%) 24208 119-974-2570 
33 9+52456499-9742122 
449-5249 1969-974 1673 
35 9:5252742-9-974-122419-55 11525 
369-52562959-9740774 
37 9-52599449-97403 24 
z39-52633879-9739873 
39 9.5266927 
409-5270463 
41 9+5273997 
4.29+5277526 
43 9-5281053 
449-5284577 
45 9:5288097 
46 9.529 1614 
47 9-5295128 
+3 9.5298638 
49 95392146 
509-5305650 
51,9-5309 151 
529-53 12649 
539-53 16145 
1549+5 3 19635 
$5 9:5323123 
569-53 26608 
57 9+53 30090 
589-5333569 
99-53 37044 


ſh —— 


Sine, = 


STNE 


Complement. 


Tang. 


TANGENT 


Complement. 


95491487 


19.4508513 


; 


+97 39422 
9738971 


9.549 5500 
9.5499511 
9-5593519 
9-5 507523 


10.4 J 2450O 
10.4500489 
10.449648 1 
10.449 2477 
1 0.4.48 8475 


9+5515524 
g9+55 19521 
9-5523514 
95527504 
9-553 1492 


10.4454476 
10.44804-79 
10.4476486 
10.4472496 
10.4468508 


9-9738519 
9-9738067 
9-9737615 
9-97 37162 
9-97 36709 


95535477 
9-5539459 
9-5543438 
95547415 
9-5551385 


10.4464523 
10.446054 1 
10.4456 562 
10.4452585 
10.4443612 


9-9736255 
9-9735801 
9.9735346 
9-9734891 
9-97 344-35 


on. 


9+3555359$ 
95559327 
9.5563292 
9-5567255 
9-557.1214 


9:9733980 
9-9733523 
94973 3067 


945575171 
5579125 
9-5583077 


949732610 


9-5 587025 
9.97321529-559097 1 


949730777 


6095349517 


| SINE. 


9-97303 18/9.5606727 
9.9729858,9.5610659 


9.973 16949- 
94973 07776 


5594914 
-5598854, 
9-5602792 


10.4389 341 


10.4-444641 
10.44404.673 
10.44 36708 
10.443 2745 
10.44.28786 
10.4424829 
10.4420875 
10.441692 3 
10,441 29 75 
10.4409029 
190.4.405086 
10,4401146 
r0.4397208 
10.4393273 


[ANG ENT 
Comolement. 


29/476 1482 


27 +47 54360 


244743702 
23 
22 
21 
20 


— 


. Tang. 


_— 


_ ' Complement. 


Sine. 


" th 


WA 


_s EEE 


et. of Sine. 


Eom. Arith | 


of Sine Com. 


3044765047 


28-4757915 


264750804 
2544747251 


©256534 
0a5OpRa 
0257430 

.0257878 
0253327 
-0258776 


14740156 


+4736613 


+4733073h 
+4729 537 F 


.0259226 
«0259676 
.0260127 


9 
18 
17 
16 
'S 


«+7 22474 


4715423 
4-7 11903 


+47 26003|[- 


-47 13947]: 


026283 
0263291 


144708386 
13 
Il'2 
[1 


IO 


4754872] 
.4701362þ 
4697854] 
+6943 50]. 


026374 


.4690849]. 
-4687351]- 
4683857]. 
.4680365}. 
.4676877]|- 


.4662956 
4659483 


.4673392].C 
.46699 1 0p. 
.46664 3 1]. 


0269682] 
0279142]} 
Wl | 


þ 


| 


| 


20 


| $9.53575832 


TEES 
T.u*% 


Hine. 


FO 9.53409517! 


SINE 
Complement. 


9-97298 ;8 


JT ANGENT 


Tang. | 


Complement, 


| Com. Arith- Co 
magic. of Sine 


9.356 12659 


10.4339 341 


l19.5343936!9.97293989-56 14.553 


29-5347+52 
3 9.53409 15 
495354375 


9.97289 38 
99725477 
9.9728016 
9.37 27554 


9.56185 15 
9.5922439 
9.5626360 
0.5630273 


10.4385412 
10.4381435 
10.4377561l 
10.4373640 
10.43697 22 


69.5361256 
79+-5364737 
. 8 9-5368 18.4 
99. 5371628 
109.53375069/ 


9.97 27092 
9+97 266 29, 
gs +9726166 


9.5634194 


(9.5638 107 


9-5642018 


9.9725703'9- 5045925 
0-972523999-5649831 


10.4.365%06; 
10.43618g 3 
10.43 57992 


10.4354075 
10.4350 169] 


119.5378508 
129.5381943 


139.53385375 
29: 5388304 


I59.539223019-9722914 


9+97 2477519» 
9-9724310 
99723845 
9-97 23 380j9 


9-5653733 
9.5657633 
9.56615309 

5665424 
4 5669316 


[©9.5395653 
I79.5399073. 
9.3402489 
wy 3 5405903 


«9722448 
9-9721981 
949721514 
9:9721047 
1419-97 2057919 


9.5673205 
9-5677091 
9.5680975 
9.5684556| 
9.568873 5| 


119-9718233 


9-9720110 
9-97 19642 
9-97 191172 
9-97 18703 


9.5429713 
76-5433103 
Þ-5436489 
95439973 
Þ-5443253 
SINE 


9-97 17762 
9-97 17291 


9:97 16343 
9-9715876 


9. 9-5692611 
9.569644] 
945700355 
9.5704223 
9.5708088 
9-5711951 
9-57 1501ll 


9-97 1682019.57 1966g 
9-5723524| 
9.5727377 


10.4.346267 
10.4342367] 
10.4338470 
10.4334576 
10.43 3063, 


10.4326795]+4 
10.4.322909 
10.4.3 19025 
10.4315144 
10.4.3 11265]X- 
10.430738g 
0.43035 Fe 
10.4299645 
10.4295777 
10.4291912 
10.4288049 
10,4284 18g 
10.42803 3 s bo 
10, 4276476] 3 
10.4272623, 


| ) Complement. 


Sine, 


TANGEN 


60.4659483|- 
59 -4656014 
55.4652548 
57 -4645085þ- 


GS 
Sine Com, 
eee 


+0270 142 
.0270602 
+*©271062 
+©271523 


56 46456257: 


155 .4642168! 


-0271984 
0272446 


54+ 46387 14, 
53 4635263! 
52.4631816' 
51.4628372". 
FO 4624930 


0272908 
-O2 273371 
0273834, 
(9274297 
-V274761 


4944621492) 
4.8 4619057; 
+7 4614625|. 
46.4611 196 
+5 -4607770 

+-4604347- 
+3 «4600927 
4244597511 
+1-4594097 
40.4 590686 


pry 


0275225 
-0275690 
0276155 
0276620 

0277086 


O2TTINN 
0278019 


| 9278486 


0278953) 
0279421 


39.4587 279þ2279890 


38.458387+ 
37-45 
_ 457707 
21 e4573679! 
344570287 
334566397] 
"45635 11 
1.45601 27] 
39:4556747] 


Tang. 


69 


.0280358 


73k.028082 


.028 1297 
.028 1767] 
0282238; 
.028 2709 
5283180 


0283651 
0284124, 


_ i i <A a4 5 


— — — 


LET Ss 


i a a Ah, 


.__——__— . AS. @- Ao. = Aa , 


_— — —— — - — 


————— 


——_— — ————— — 


| Wd 
—_ _ — 


7 <2 


«0 


w.aeoewwrm 259 21 


Sine, _ | 


SINE | 
Complement. 


Tang. 


Complement, 


9-5443253 


9:97 15576 


945727377 


10.4272623 


9.5446630 
9-5450005 
93-5453 376 
9-5456745 
9.5460110 


9-97 15404 
9-97 14931 
9-97 14457 
9-9713984 
9-97 135091 


9-573 1227 
9-5735074 
945739915 
9-5742761 
9.5746601 


9.5463472 
9.54668 32 
9-547018g 
9-547 3542 
9-547639 3 


9-9713035 
9.97 12560 
9-97 12084 
9.97 11608 
9-9711132 


95750435 


9-5761934 
9-5765761 


9-57 54292 
9-5758104 


9.5480240 
9-5483585 
9-5486927 
9-5490266 
9-549 3602 


9-97 1065 ; 
9-97 1017 
9-9709701 


9.9708744 


9.549693 5] 


9-5500265 
8 


199 5506916 


5 19-5513556 
52[9-5516871 
5319-5520184 
54[9-5523494 
$519-5526801 
j619.5530105 
5719-553 3406 
5519-5 536704 
1949-55 39999 


95503592 


45510237 


9-5769585 
9-5773407 
95777226 


9-9709223[9-578104 3, 


9.5784858 


9-9798326519.5788669 
9-970778619-5792479 
9-970730619-5796286 
9-9706826[9.58000g0 
9-9706346([9.5303 8392! 
9.9705865[9-580769 1, 
9-97053 33]9-5$1 1488 
9.97924902 
9.97044 1919.53 19074; 
9.970393719-5822 

9.9703454|9+5326651} 
99702970 
9.9702486(9. 5334217, 
9.9702002[9-5537997 


5815282 


5330435 


{ 


| 


10.4268773 
10.42649 26 
10.4261081 
10.4257239 
10.4253 399 
10.4249 562] 
1044245728 
1044241896 


10.4238066[21 


—234236/ 
10.4230415 
10.4226593 
10.422 2774 
10.4218g957 
I10.4215142 
10.4211331 
19.4207521 
10.4203714 
10.4 199910 


10.4-196108] 1 


10.4 192309 
es 5 
104184718 
10.4.180926 
10-4-177.136| 


10.4 173 349] 


$2-4.169.565, 
194165783, 
10.4162003, 


O41 53226 | b 


TAINGENT. 


metic. of Sire, 


of Sine Com.. 


'4550747, 
wore 


454999 
-4 546624 
-4543255 
4539890 


Com Sik EE Aris 


028312 


-0284.596 
.02850 
028554 
.0286016 
0286491 


4536528 


4529811 


«4526398 


.028696 


4533 168[-028744 
028791 
.4526458|-028839 
4523 107|-928886 


-45 19760[-0289345 
«4516415|-0289822 
45 13073(-9290299þ 
45997 34|9290777 
+029 I 256 


[44964 
[-4439763 


-449973 ; 
-449 3084 


Fang, | 169 


-4503065|9291735! 
0292214 


44R&5i4aat 
TY FFT. 


CO0I aww. 


=|5o 


} 


Sine, | 


+5543 292 


SINE 
Co:rplement. 


3-9701517 


9.5546 581 
9.5549860 
9.5553152 
9+5550433 
945559711 
9-5562987 
3-5566259 
9-5569529 
3-5572796 
9.5576060C 


9.970103 2 
3-9700547 
3-9700C61 
9-9699574 
9.9699087 


—— TANGENT 
Tang. | Conplemenc. 


9.5841774 
9-53-45 549 
9.53849 321 
9.385309 1 


9.969 5600 
9.9698112 
9-9697624 
9-9697136 
99696647 


2.53868 147 


9.53856359 
9.5860624 


9.5864386,10-4.1356 14 


9-587 1904. 


10.4155226 


[o| 


10.415443J1 
10.4150679 
1044 146909 
10.4143 141 
10.4.139396 


10.4131853 
10.4 128096 


9.5875660 10.4124340 
9.557941 3| IO.41 20587 


945579321 
9.5582579 
9.5585835 
9.5589088 
9-5592338 


9.9696158 
9.969 5668 
9.9695177 
99694687 
9.9694 196 


9-5595585 
9.5598829 
9.5602071 
9-5605310 
g9-560B546 


9.969 3704 
9.959 3212 
9-9692720 
9.969 2227 
9-9691734 


95611779 
,561FOIO 
9.5610237 
9.5621462 
9.5624685 


95627904 


9.969 I 240 
9.9690746 
9.9690252 
9-9689757 
9.9639262, 
9.9688766 


945631121 
9.5634335 


SINE 
| Complement. 


.9688270 
9.96387773 


9:563754619-9687276 
.5640754[9-9686779 


Sine. . 


2.5883 163/10.4116837 


9-5890657 
9-5894401 
9.5898142 
9-5901881 
9-5905617 
9.5909351 
6.59130 2 
9.5916812 
9.59295 39 
9-5924-26 3 
9-5927985 
9-593-1705F 
9.593 5423, 
9.59391 38 
9.594285 1 
95946561 
9.5950269 
9-5953975 


9.588691 2/10.4.113088 


10.4109 343 
10.4105 199 
10.4101858 


10.40981 19 
10.409y4383 


10.4090649 
10.4086918 


10.4083 188 


— 


[NH HL HL Hs fl 


| 


Wm Ax COW 


1 A 
uo + 


52 
Fl 

5O 
491 
48 
47 
46 
+5 
+4 
+3 
42 

41 

40 


Com. Arith- 
metic. of Sine] 


4456708 


Com. Aritly 


of Sine Con. 


0293483 | 


4453419 
«4450132 
4.446848 
«4443567 
«4440289 


.029896<} 
0299453 
-0299939 
.03004.26| 
0300913 


$4437013 
+4+3374+1 
4430471 
+4427 204 
4423949 


.030140C 
.0301838 
-0302376 
.0322864 
0303353 


.4420679 
«4417421 
4414165 
4410912 
.4-407662 


0304332 
.0304323 
.0305313þ 
.0305804 


+4-4044-15 
4401171 
4397929 
+4394690 
«4391454 


.0306296 
0306738 
.030728C 


.0308266 


10.4079461 
19.4075737 
10.4072015 
10.4068295 


10.4064.577 


10.4060862 
10.49057149 
10.4053439 
10.4049731 
10.4046025 


TANGENT 


| Complement. 


Tang. 


39 
38 


37 
36 


35 


4383221 
4384990 
4381763 
4378538 
$4375315 


34 
33 
32 
31 
30 


«4.372096 
«4368879 
4.365665 
«4362454 
«4359246 


.0310243 
0310738 


'0303842] 


-0307773þ 


0308759] 
0309254} 
0399748 


0311234]: 
«©3 11730] 
03 12227 
.03 12724} 


0313221] 


Þo 


—— 
—— vw 


IIS 


E 


l— 


—— 


38 


40 
41 


21 


5709-56407 5419-9686779 
319-56+3960C 9-9686281 
329-5047 IG3 «9685783 
33 95650363 9-968525 

14.9-56535619-9684.785 
35 9:56567569-9684.286 
369-56599439-9683786 
37 


| 
39 


Cine. 


SINE 


| Complement. 


Tang, 


| conpletiar. 


Com. Aru. 


| 


9+5953975 


| 9.4©4.6025 


9:59 57679 
9.5961380 
9-596 5079 
95965776 
9-597 247C 


10.4042321 
10.403862C 
10.4034921 
10.403 1224 
10.402753c 


9-5663137 
9.56663 24 
9.5669508 


9.9633285 
9-9682784 

9682283 
9:9681781 


9.5976 162 
9+597985 2 
9-59S3 54c 
9-598722 


9-567268g 
9-5675868 
9-56 79044 
9.568 2217 
9.5635 387 
9-5638555 


| 


9-968 1279 
3-9680777 
9.96802-74. 
3-9679771 
3-9679 26/7 


3-599990 
9-599458% 
9.5998267 
9.600194 3 
9.60056 17 
9-6009289 


9-5691721 
9569488 z 
9-569304 3 
9-J7O1I20C 


5! 
J2 


9-5704355 
9-5707506 
5710556 
5713802 
+57 16946 


3-9673763 
3-9678258 
3-9677753 
9-9677247 
29676741 
3.9676235 
3-967 5728 
9.9675221 
9:9674713 
9.9674-105 


3-6012958 
9.6016625 
9.6020290 
9-6023953 


| 


9:6027613 
9.6031271 

.6034927 
- 8581 
9.604223 3 
9.5045882 


19-9672169 


9.967 3697 
9-9673 188 


9.9672679 


6019-573 57549-967 1659 


9.6049529 
9.605 31 74 
9-60568 17 
9.60604.57 
9.6064096 


Complement. 


SI N E. | 


10.4023838 
10.4020148 
10.401646C 
10.401 2775 
l0.4009092 
[0.400541] 
[0.4001 733 
10.3998057 
10.3994383 
10.3990711 
10.3987042 
10.3983375 
10.39797 10 
10.3976047 


mer. of Sine. 


CU. AtiLi - 
ot Sine Com, 


0313221 


3043 59 246 
29 «+3 56040 
28 «43 52837 


25 +4343 244 


23-4336863 
22+4333676 
21]-4 330492 
20|-4327311 
I 94324132 
t 81.4+320956 
19-43 17783 
16[-43 14613 
I F|-43 I 1445 


27 4349637 
26.4346439 


244340052 


- O03 137 19 
2314217 
+0314716 
0315215 
0315714 
03 16214 
«0316715 
-0317216 
0317717 
0318219 
0318721 
+0319223þ 
-0319726 
-03 20229þ 
0320733 


14]-4308279 
Ll 3]-430F117 
1214301957 
1 1].4298300 
++295645 


0321237] 
0321742 
0322247 
+0322753 


10:3972387 
10.3968729 
10.3965073 
10.396 1415 
10.3957766 


10.3954118 


+4289 344 
4286198 
4283054 
4279913 


10:3950471 
10.3946826 
10.3943 183 
10.3939543 


4276774 
.4273638 
»42705JO5F 
«4267374 


-429 2494| 


-0325795 


032325 
+032 37 p 
-032427 


*0324779 
0325207 


.0326303 
0326812 
0327321 
032733 1] 


LANG ENT 


Sine, 


Complement. . 


10-393 5904 


Tang; 


Hh 3 


4.264.246 
- = am 


0328341 


| 


i 


tu 


—_ 


Sine. 


— ——— FINY 


Complement. 


Tang. 


T ANGENT 
Complement. 


9:5735754 


9-9671659 


9.606.4096 


10-393 5904 


3-57 385880 
9-5742003 
9-5745123 
9.5745240 


\O_ G94 Sha + wm...) gt 
\Q' 


[9-5709991 


15]Þ+5792364 


29145797772 


9.5751350 


9.967 1148 
9.9670637 
9-9670 125 
9.9669614 


9.9669 101 


9.6067732 
9.697 1366 
96074997 
9.6078627 
9.6082 254 


10.393 2267 
10.3928634 
10. 3925003 
10.39214373 
10.3917740 


9-57 54465 
945757578 
9.5760685 
5763790 
9.576689 2 


9-9668598 
9-966807 5 
9-9667562 
9.9667048 
9.9666533 


'g.6085880 
9.6089503 
9.6093124 
9.6096742 
9-6100359 


10.39.14120 
10.3910497 
10.3906876 
10.3903258 
10.3899641 


9.5773088 
9-57 76183) 
9+3779275} 


9.9656018 


9.966447 1 


9-0103973 
9-9565 503} 
3966447 tp 11196 


9-966395449-6118409 


| 
'9.6107586 


6114804 


10.3896027 


Com. Ari th- 
metic. of Sine, 


601.4.264.246 


Com. Arith, of 


Sine Can. 


0328341 


59{.426 L120 
554257997 
$7]-4254877 
$61.4251760 


0328852 
*0329363 
-©0329 87 5 
-0330386 
-O3 30899, 


4245532 
+4-2.4. 24.2.2 
52p4239315 


5514248644 
54 
J3 


0331412 
0331925] 


J11.4236210 


-0332438 
0332954 


JOpÞ42331 08|.03 3 34.67) 


49 


10.3892414 
10.38B88804 
10.3885 196 
190-3881591 


9.5785459 
3.5738535 
9.5791616 
9.5794695 


9-9663437 
9-9662920 
9-9662402 


9.9661365 


9-9661884/'9.6132812 


'9.6122013 
9.6125615 
9.6129214 


9-6136407 


4223817 
464220725 
+5]4217636 


423000904 33982) 
+4226912}.03 34497 
0335013) 


-033 5529) 
-O3 36046, 


10.3877987[+ 


10.3874385 
10.3870786 
10.3867 188 
10.3863593 


lo, 5BooBgs 
(9\58039 17 


9.5813116 
Re —— 


9.5806986 
9.5310052 


99660846 
9-96603 26 
g9.9659806 

«9659285 


9.581617 
9:58 19236 
9.5822292 
9:53825345 
9.5823397 
STNE 


9-9658243 
9-9657721 
9-9657199 
9-9656677 
9-96 56153 


Complement. 


9-9658764/9-6154351 


Sine, | 


9.6 140000 
96143591 
9.6147 186 
9.6150766 


96157934 
9.6161514. 
9-6165093 
9.6168669 
9.6172243 


TANGENT 


10.3 860000 
10.3356409 
10.3352820 
10.3849234- 
10.3845649 
10.384.2066 
10.383 8486 
10.3834907 
10.3831331 


10.3827757 
Tang. 


Complement. 2 


4211465 
424.4208 3 84. 
4205305 
40/.4202228 


+42 145500336563 


03 37080 


+03 37598 
.0335116 
0338635 


3 .4 19608 3 


-4186884. 


4199 15 5[- 


+4 193014;. 
36.4 189948). 


[034.1236 


344.4183823 
4.180764. 
3244177708 
3 11,4174655 


0344757 


5342801 
034.3323) 


30, 41716031.0343847; - 


4 


. 
_ 


Wu a ww ww a | th | 
| ww wav WW la... ah "© >. 


-+- we 
—— — 


"XY TYF 


0342279; 


L 3 — 


E— 


WY WW ww 


wq <po go go 


Le Wt wr | 


OO oOAIRIAR 
”_ «x2 ao A  »* am ” AS * 


[ 


Sine, 


SINE 


Complement. 


| Tang. | 


TAN.G ENT 
Complemes-;”” 


1-5828 4397 


9-9656153; 


9-6172243 


$ 
10.3827757 


3-583 1445 
3-58 34491 
3+5837535 
3-5840576 
3-5843615 


9.965563c 
9-9655106 
9:9654592 
9-9654057 
9.9653532 


39-6175315 
9-6179385 
9.6182953 
9.6186519 
9.6190083 


10.3824185 
10.3820615 
10.3817047 
10.3313431 
10.38099 17 


*417 1693 !-0343847 


4168555 
-+16550g 
++162465 
-+159424 
4156385 


| 
| 


0344370 
«03448394 
0345418] 


*0345943 
.03464.68 


Com. Arich- pom. Arith., 
metic. of Sine. of Sine Com. 


3.584665 1 
2-5849635 
3-5852716 
2-5358745 
2-585877 1 


9.965 3006 
9:9652480 
9-965 1953 
9.965 14.26 
9.9650899 


9-6193645 
9.6197205 
9.6200762 
9.6204.318 
96207872 


10.3306355 
10.3802795 
10.3799238 
10.3795682 
10.3792128 


e+153349 
«+150315 
«4147 284 
-4144255 
»4141229 


-OZ 46994 
»0347520 
0348047 
03453574 
0349101 


| 


= 


2.5961795 
1-5864816 
3-5367835 
)-587085 1 
3-5373365 


9.9650371 
9-964984.3 
9964931 

99648785 
9.9648256 


9.6211423 
9-6214974 
9 6213520 
9.6222066 
9.6225609 


10.3783577 
10.3785026 
10.378 1430! 
10.3777934 


(3-5876876 
3-5879885 
3-5882892 
2-5885896 
9.5888897 


9-9647726 
9-9647195 
99646665 
9-9646133 
9.964.5602 


9.6229150 
9.6232690 
9-6236227 
9.6239763 
9.6243296 


10.3770850 
10.3767310 
10.3763773 
10.3760237 
10.3756704 


3-589 1897 


219-599489 3 


9-5897888 
9-5y008830 
9-5993869 


9.9645069 
9.96445 37 
9.964 4004 
9.9643470 
9.9642937 


9.62468 27 
9.625J0356 
9.6253884 
9.6257409 
9.626093 2 


10-3753173 
10. 3749644 
10.37461 16 
10.3742591 
10.3739068 


9.5906856 
9.590984 1 
3-5912823 
9.5915803 
9-5918780 
SINE 


.4 Complement. 


9.9642402 
9.9641868 
9.9641332 
9.964797 
9.9640261 


Sine. 


9-0264454 
9-6267973 
9.6271491 
9.6275006 
9.6278519 
TANGENT 


Complement. 


10.3735546 
19.3732027 
19.3728509 


10.3724994 
10.3721481 


10.3774391] 


Tang. 


Hh 4 


«4138205 
44135184 
«4132165 
4129149 
«4.126135 


«4123124 
4120115 
4117108 
-4 114104 
4111103 


+03.49629} 


0350157 
0350686 
0351215 
0351744 


| 


0352274 


0353335 
0353367 
0354398 


4108 103 
4105107 
4102112 
4099120 
4096130 
4093 144 
.4290139 
4987 177 
4084197 
4281220 


-03.5493/1 
-03.55463 
0355996 


-035653c| 


0357063 


| 
} 


0357598 
035813, 
.03 53668 
.035J9 203 


9359239 


| 


| 


þ 


| 


FO" FY 


.12© 


15 


_ ax "rg 
[5 © CO) Sho + o » etcke 


11 
I2 
13 
14 


16 
I7 
i8 
I9 


21 
22 
23 
24 
25 
26 
27 
28 
29 


SO 


Line, | 


SINE 
Complem-n'«) 


9.59 1873c 


9.9040261 


3-5921755 
9-59 24720 
9.592769: 
9.593 0666 
9.4933631 


9490397 14 
3.9639187 
3-96 3565C 
3-9638112 
9.9637574 


9-5936594 
3+593955j5 
3-5942513 
2-5945465 
9-594.34 2.2 


3.9637036 
3.96 36496 
3-9635957 
3-9635+17 
9-9634877 


Tang. 


TANGENT 
Complement. 


9.6275519 


10.372148 1 


9-6252030 
9-523554C 
9.62890.46 
9.6292553 
9.6296057 


10.371796, 
10.37 14.46c 
10.37 10952 
10.3707447 
I0.3703943 


3.6299558 
3-6303058 
3-6306556 
9.63 10052 
[30313542 


10.3700442 
10.3696942 
10.369 344-4 
10.3689948 
10.36386455 


m-*tic. of Sine. 


.- O31227 


Con. An 


of Sine Com 


035973 


4975243 
++O73E74 
+4O72302 
40693 34 
4.066 369g 


-0360276 
.0369813 
»©36135c 
.036188% 
0462426 


.4-06 3-406 
4060445 
4057497 
4054531 
.40F1 57S 


.036-2964| 


.0363504 
0364043 
.0364533 
0365123 


35951373 
9+-59543 22 
9-5957268 
9.59602 12 
9-5963154 


9.9634336 
9.9633795 
9.9633253 
9.9632711 
9.9632 168 


3.6317037 
3.6320527 
3-6324015 
3.63275O1 
9.6330985 


10.3682963 
10.3679473 
10.3675985 
10.3672499 
10.3669015 


9-5966093 
9-5969030 
9-597 1965 
9-5974897 
9-5977827 


9.9631625 
9.9631082 
9.9630538 
9-9629994 
9.96294-49 


3-03 34.468 
9-6337948 
3.634 14-26 
3.6344903 
9.6348378 


95980754 
9.5983680 
9.5936602 
9-5989 523 
9.599244-1 


9.9628994 
9.9628358 
9.9627812 
9.9627266 
9.9626719 


9.6351850 
9.6355321 
9.6358790 
9.6362257 
9.6365722 


10.3665532 
10.3662052 
10.3658574, 
10.3655997 


10.3651622 


10.3648150 
12.3644679 
10.3641210 


10.3637743 
10.3634278 


4048627 
404.5678 
+4042732 
.4039788 
.4036846 


"0365664 


-0366205| 


.0366747 
.0367289 
0367832 


«403 3907 
4030970 
4028035 
«4025103 
4022175 


0358375 
.0368918 
0369462 
.0770006 
.0770FF1 


«42016321 
4013398 
4010477 
-4907559 


——_— 


©371096 
0371642 
0372188 
©0372734 
0373231 


9-5995357 
9-5998270 
3-6001181 
9.6004090 
9.6006997 


9.9626172 
99625624. 
9.9625076 
9-96 2.4527 
9.9623978 


9.6369185 
-3-6372646 
9.6376106 


9.6379563 
96383019 


10.3630815 
10.3627354 
10.3623894 
10.3620.437 
10.3616981 


SINE: 


| Cornplement. 


Sine. 


[FANGENT] 


Complement. 


Tang. 


.400464 3 


4998819 


4995910 
499 3093 


.0373828 


40017 300374376 


.0374924 
0375473 


.0376022 


LEI YE Y”””__TYy YT VI ou oo — CC TT Tc. 


. [39[9-603 3052 


4 


Fl 


57 


3C[9.6006997 
3 119.6009901 
3219.601 2803 
3319.5015703 
3.4]9.601860C 
3 519.6021495 
3619.6024 33% 


+519.605032C 


+6]9.6053190/9-9615133 
+7]19-6056057 


4919.6061786 
50/9.6064647 


SINE 
Complement. 


Tang, 


TANGEN r 
Complement. -- 


3-96 23979 


1-6383019 


10. vp 


3-962 3428 
9.9622878 
9.9622328 
9-9621777 
3-9621226 


9-6396823 


2.6336473 
3-6389925 
9-6393375 


9.6400269 


10. 3613527, 29 
10.3610075,20 
10.360662 5:27 
10.3603177 20 
10.3599731 25 


+1]9.6038817]9-9617909ſ9.6420908 
[+2 IRE: 9617355/9-6424342 
3j9-96163009-6427773 
9.961624 519-6431203 
9.961 5659f9-6434631 


3-9620674(9.6403714 
3719.6027 278[9-96201 22j9.6407156 
3819.60301669-96 19569ſ9.6410597 
9-9619016[9-6414036 
4019.6035936(9-96 18463[9-6417473 


10.3596286 24 
10. 359284423 
10.3589403/22 
10.3585964/21 
10.3582527 20 


9.6958923 


9-9614576 


9.961402019-644490 z 
9.961346 319. 
90.96 1290419-6 


6438057 
6441481 


$324 
1743 


F2 
F3 
54: 


J5 
56 


[9-6087454 


9.6067506 
9.6070362 
9.6073 21619 
9.6076068 
9.6078918 


«9611228 
9.9610668 
3.9610108 


3.9612346 Fo ae 
9.961 178719.645 

3.646 1938 
3-6.465400 
3.6463810 


575 


10.3548257 


10.3579092119 
10.3575658]15 
10.3572227 
10.3568797 
10.3565370|15 


+-3993003\, 0376022 


+3990099-0376572 
3997197 
-3954297 0377672 
:3981400-0378223 
3978505-0378774 


Com. Arith- | Com. Arith. 
met.of Sine. 'of Sine Com. 


10377112 


+397 5612. +0379326 
33972722, 0379878! 
-3969834 
-3966948.03 80984 
©1.3964064.03815 37 
-3961183.0382091 
3958304 


.0380431 


0382645 


10.3561943 
1043 5535 Ig 
10-3555097 
10.3551676 


10.3544840 
10.3541425 
10.3538012 
I0.3 534600 


| 


0385424 


9.508 1765 
9.6084611 


96090294; 
9.6093133 


9.96084.26 
9.960786. 
9.9607 302 


32-9609 54819.6472217 
9.960898719.6475624 
3-6479028 
3.6482431 
3.6485331 


10.3527783 
10.3524376 
10.3520972 
10.3517569|' 


9 
8 
7 
6 
10.3531190|_5 
4 
3 
2 
1 
10.3514169|_L 


+3909706\ 
43 996867] 


«2392136 


] 


43955427 -038320c| 
*39525F2+ «0383755 
-3949680 0334311 
3946310 0384867 
-394+3943 
.3941077-0385980 
.3938214.0386538 
-3935353-0387096 
3932494-0387654 
3929638 0388213 
3926784 0388772 
$3923932-0389332 
:3921082/.033989 2 
-3918235|0390452 
-3915389/.0391013 
+3912546,-0391574; 


0392698 


C[ANGENT 


SINE 
Complement. 


Sine. 


Complement. 


Tang. 


| 


22 Sine + 


%. KL Fe [- 


Tang. 


| © 9.6093133 


9+ 960730209 


6485831 1 


TANGENT 
Complement. 


10.3544 169 


* 9.609596g 
29.6098803 
3 96101635 


+9.6104465 
_3 9-6107293 


9-96061F6 
9-9605612 
9-9605043 
9.9604484 


9.96067 3919-64392 30 


9.64926285 
9-6496023 
9-6499417 
9-6502809 


10.3510770 
10.3507372 


"Rihub.ths' Go 5 


10.3500583 


69.6110118 


79.6112941 
9.6115762 


99.6118580 


109.6121397|9 


99603 3 54 
9+9602788 
9.9602222 


9-96039 1919.6506199 


9.6509 587 
9-65 12974 
9-6516359 


[119.6124211 
129.6127023 
139.6129833 
i+9.613264 1 


1596135446 


9.960108 
9.960952 
9+9599952 
9-9599384 
9.95988 15 


6523123 
9.65 26502 
g9-6529881 
9.6533257 
9-6536631 


6010s 19742 


10.3490413 
10.3487026 
10.3483641 
10.3480258|50 


10.3476377 
10.3473497 
10.3470119 
10.346674 3 
10.3463 369]+5 


[169.6138250 


"4 9-6141051 


19g. 6143850 
199. 6146647 
9 6149441 


9:9593246 
9.9597676 
9-9597 106 
9-9596535 
9.9595964 


9-6543375 


7 a9-6152234 
6155024: 
6157812 
+9.6162598 
25p: 6163382 


4 
240: 


9.9595393 
9-95948321 
9-9 594-248 
99593675 


26g. 6166164 
.6168944 
G171721: 
6174496 
3.6177270 


27 
28 


29 


Pe 


9-9592528 


9-9 590305 


9.9593 102 


9-9591954 
9.959 138019.658034 1 
9.658369 2 
9-9 590229 


9.655684 1 


9.656692 3 


9.6587041 


SINE 
Complement. 


2 Sine. 


Complement. 


3-6 540004 


9-6546744 
9.65FOI12 


9.6553477 


9.6560204 
9.6563564 


9.6570280 


9-6573636 
g9-6576989 


TANGENT 


10-3497 191155 
10.3493801|5 


Com. Arith- 
met. of Sine. 


3906867]. 
-390403 1, 
+390T197 
-3898365 
-3595535| 
3892707 
3889882 


3884238). 
.388 1420, 
+3 878603! 


of Sine Com. 
2392698] 


039382 


Gn Ii, 


-0393261 


-0394.388 


-039495 
0395516 


-3887059.. 


-©039608 1 
0396646 
©0397212 
-0397778 
0398345 


$1.3872977 
.3870167 


10-3459996 
19.3456625 
19.3453256 
10*3449888 
10.3446523|+© 


10.3443159 


10.3436436 
10.3433077 


10.34.26368 
10.3423011 
10.34-19659 
10.3416308 
10.3412960 


Tang. 


10.3439796 


10.3429720]35 


pd 3861750. 0401754 
-3858949/.0402324 


bebo 
23853353 


0-387 5789l.0398912 


,.0400048 
.3867359/.0400616 
33645 $5597 .0401185 


0399480 


-3550559/.0404036| 
-3847766:0404607 
3844976 *0405179 
-3842 188. 0405752 
.3839401-0406325 
3836618: 0406898 


-0402594 
0403465 


383 3836 0407472 
-3831056.0403046 
3828279 .0408620 
.3825504-0409 195] 
32].3822730. 


I + 


w.w ww ainw | = 


w ww w |iw w 


EEE EE TE 


FXEF 


M—— 


Sine, 


SINE 
Complement. 


| Tang. 


30[9:6177270 


9-9 599299ſ9-658704-1 


9:6 18004 1 
9.618280g 


9.61855769 


349:618834 1 


9-9 58965 3}9.6590387 


3519.6191103 


9.9 587 345/9-6603758 


-95890779-6593733 
95385006. 6597076 
958792319-66004 18 


9.6196622 


9-6199378 
96202132 


49/9.6204884 


9.61938649-9586767/9.6607097 
9.9536188[9.6610434 
9-9585609[9-66 13769 
9-95385030{9-6617103 
9.953445 


9.66 204 34 


459.621861; .621861 


9.62240 


9. 62076349 95538699. 6623765| 
9. 62103829. 95832889. .6627093 
9.6213 1279. -95827079- 6630420 

9.921537 19. 95821259. 6633745 


958154 3.9-6637069 


19- 96221351 9.958096 19.664039 1 

$9. 95803789. 6643711 
9. 62268249. +9579794,9-6647030 
9.62295 57/9- -95792109.6650346 


10.3376235 


10.3369580 
10.3366255 


10.3359609 


[03356259 13 


10.3352970 
10.3349654 


amet. At 


10.3 379566/2 


10. 340292427 
10.3 399582/26|. 
10.3396 24-2j25 


10. 339290 3/24] 
10.3389566 23 
10.3 38623 1/2 
10.333828g7 21 


yang "Arith- NES Arith. 


Sine—Com | 
IF 0409771 


29|-3819959+-0410347 


-3317191-0410923 
.3814.424-04-11500 
381 1659 -0412077 
.33808897-0412655 
3306136-0413233 
3303378; 0413812 
3800622041439 1 
3797869. -0414970 


20]-3795116- -©41555O 
19]. 
I0.3 372907 18 
17]. 
16]. 
10.336293 1] 15|- 


+3792366-0416131 
:43789618-0416712 
3786873, 0417293 
3784129-09417875 
$3781388-0418457 
+3779649 0419039 
437759 120419622 
+3773 176- 0420206 
43779443, -0420790] 


5olg. 62322879- 95786269-6653662[40.33463 38 29þ:37677 13-042 £374] 
5 119.62350169.95780419-6656975| 10.3343025| 9þ-3764984:0421959f 
$219-62377439:95774569-6660288[10.3339712 8 3762257/0422544 
5 319-62404689-95768709.6663 5981 19.3336402| 7Þ3759532-9423130 
5419-62431909-9576284 5. 6666987110.3333093| 637568 10-0423716 
5519-62459 1 9:62459119.9575697). 66702 14[10-33 29786] _5|-3754039/-2424303 | 
56 9:52486299:957511c 95751100-6673519/ 10.3326481 4|-3751371/0424890 
57 9:6251346959574522 .6676823}10.3323177] 3 -374865410425478 
58[9.62540609-957393409-6680126| 10.3319874] 2 «374594 .0-0426666 
5919.6256772949573 34619-6658 3426 10.3316574] 1 3743220426654 
bog 9259483 9.957275? 6686725 Lat nd LY 0427243 
ge, | Sine, [omen | _ Fang, 16. ® 


—_ —— 


_ 


—_—— et * i. At. bas 


POD UC TT OI FT T IST” ah 


Sine 


SINE 
Complement. 


{ Tang. 


pnnidtatn 
TANGENT 


— Complement. 


9-6259483 


9:9372757 


96686725 


10.33132751]60 


J-6262191 
9.6264897 
9.6267601 
9.6270303 
9-6273003 


9-9 572165 
9-9571598 
9-9570988 


9+ 9579397 
9.9569806 


9.669002 3 
9.669331g9 
9.669661 3 
9-6699996 
9-6703197 


10.3 309977 
10.3306681 
10.3303 337 
10.3 300694 
10.3 296803 


CER COl 3h wh Ee 


96275701 
9-6279397 
9.6281090 
9.6284782. 
9.6286472 


9-9569215 
9.9568623 
9:-9563030 


9.9567437 
9.9566844 


9.6706486 
9-6709774 
9.6713060 
9-6716345 
967196238 


10-3293514/ 
10.3290226 
10.3236940 
10.3283655 
10.3280372 


+3724299 
+3721603". 
+37 i8910\-043 1970 
+3716218/, 
43713528). 


Gem: Arithe. 
. of Sine. 


$3740517- 
+373730g' 


*3735103» 
43732399 
«3729697 
+3720997 + 


Goin. 


of Sine Com, 


+0427 £7243 


0427832 
0428422 
0429012 
0429603 
0430194 


| 
| 


-04397S5 
0431377 


»04.32563 
*0433156 


pad bad 
Ny wor 


13 
I4 
15 


9.6289160 
9.6291845 
9-6294529 
96297211 
9.6299890 


9-9565656 
9-9565061 
9-9564466 
9.9563870 


9. 95662509. 6722910 


96726190 


9: 6729468 


9.6732745 
9-67 36029 


16 
= 


20 


9.6302568 
9-6305243 
9.63079 17 
9.6310589 
9.6313258 


9:9563274 
9.956267 
9-9562081 
9-9561483 
9.9560886 


gl 


9-6739294 
9.6742566 
96745836 
9.6749 105 
9.6752372 


21 


23 
24 


9-6315926 
9.6318591 
9.6321255 
9.63239 I6 
9-6326576 


9.9 560287 
9-9559689 
9-9559g08g 
9:9558490 
99557890 


96755638 
9-6758903 
9.6762 165 

.67654-26 
9.6768686 


26 


29 
zo 


9.6329233 
9:6331889 


9.6337 194/ 


9.6339844 


9:95 57289 
9.9556688 
9.9556087 
9-9555485 
9-9 554882 


9-677 1944 
244) ooh 
9.6775456 
9.678170g| 


SINE 


Complement. 


Sine. 


TANGENT 
Complement. 


9.6784961 


10.3277090 
10,3273810 


19.3279532 
10*3267255 
10.3263980 
10.3 260706 
10.3257454 
10.3254 164 
10.32508g 

10.3 24762 

10.3 24-4362 
10.3241097 
10.3237835 
10.3234574 


10.3231314| 


-37 10840). 
3708155. 
13795471 
3702789 
.3700110 


0433750 
0434344 
0434939 


0435534 
-0436130 


[-3697432 
+36947 
-36920 
.36894 11 
43686742 


$; 


«04.36726| 
0437322 

-0437919 
0438517 
+04.39114. 


Arith, 


-3684074| 
.368 1409. 
«3678745 
3676084]. 
+3673424 


0439713 
0440311 


-04409 I1 


0441510 


.0442110 


10.3228056 


10.3224799 
10.3221544 
10.3218291 


10.3215039[30 


| Tang. 


3670767 
+3663111 
3665458 
.3662806 


| 


0442711 
0443312 
0443913 
044451 


-3660156[.044511 


SINE 
Complement. 


9.9 554882 


5 9-6339844 
2119-6342491 
9.6345137 
,19-6347780 
9.63504.22 
9.6353062 


9-9 554280 
99553676 
9:9553073 
9-9552469 
9:9551864 


. Tang. 


9.678496 1 
9.6788211 
9.679 1460 
9-6794708 


9.6797953 
9.6801198 


2 619-63 55699 
9.6358335 
9.6360969 
9.6363691 
9.636623 1 


9-9551259 


9-9550653| 


9.9550047 
9:9 549441 
9.954883 


9.6804-4.4.0 
9.6897682 
9.6810921 
9.6314160 


49:68 17396[10.3 18260/ 


1 19.6368859 
96371484 
4s 9.6374108 
4.419-6376731 
9-6379351 


949 545227 
9-9 547619 
9.9 547011 


9.9 545793 


9.682063 2 
9.6823 = 
9.682709 


9.954.6402{9.6830328 


$9.6833557 


<619-638196g 
19-6384585 
9-6387199 
9.63898 12| 
50[9:6392422 
$1]p0393030 

96397637 


949 544574 
9-9 54396319 
9.9543352 
9.9542741 


9.954212919 


9-9 54518419-6336785 


96840011 
946843236 

9. 6246439 

9.6849681 


96852901 


9.9541517[9-6856120 


0:64 T0640 
yp I 32 23 


6418420 j yp32 he: 


"SINE 
| } Complement. 


9.9538448 
9537833 
-9537218| 
9.9536602 


9.9 540904[9.6359338 
44[9-9 54029 1[9.686 

199539677 
4419-9 539063 


2553 
9.686 5768 


9.636898 1 
9.6872192 
9. --%, 402 
9.6570611 
9.6881818 


Sine: } 


TANGENT 
Complement. 


110.3134232 


TANGENT | 
Complement _ 


10-3215039 30]. 
10.3211788,29 
10, 320854028 
10.3205292.27 
10.3202047 26 
10. 10-3 19880225 25 


Com. Arith- 
netic. of Sine. 


Com. Arith 
of Sine Com." 


- 3660156 


044-5115 


-365750g 
$3654863 
.3652220 


.3649578 


.3646938 


.044572C 
-0446324 
.0446927 
0447531 
-0448136 


10.3192318/23 
10, $1090 
10. 31CINEn 
10.3 1826042 


10.3 10.3179368 i9 
18 


10.3 1955602 4 


3644301 
+364 1665 
+3639031 
-3636399 
201.363 3769 
+3031141 
.3628516 
.3625892 
.3623269 


3620649 


044874 1 
:0449 347 
0449953 


0450559 
.0451166 


0451773f 
0452381} 
0452989 
0453598 
0454207] 


10.3163215 
10.315998gſ*3Þ 
10.3 15676412 


10.3153541]* 7} 
10 


ro0.3 13101 


1-36 18031 


3615415 
43612801 

3610188 
2607578 
«3604970 


813602363 
3599759 
+3597 156 
:3592+555} 


+359 1956p 


0462167} 
L.046278 


0454316 
+045 5426 
0456037 
.04.56648 
-04.572.59 
045787 1] 
0458483 
f.0459096 
0459709] 
0460323 
0460337 
-0461552 


.046339% 


— 


oO ere oo  —= -ww—__ . 4 $57 oc oe 
- — - - _ 


— 


- Dunr— —_————_ 
_— 
ww < 


ts 
>| 


IER CO as oi as he 6 


Sine, 


GETS: | 


Tang, 


9-64184.20/9 


«95 36602] 


9.6881818 


9-642 1009 


9.6426182 
9-6428765 
9-643 1347 


96423596 


9-9535985 
949535369 
9.9534751 
9.9534134 
9-9533515 


9.6885023 
9.6383227 
op 6801430 
9.689463 1 
9-6597831 


TANGET| 
Complenent. 


IO.3111773 
10-3108570 


10.3105369|5 


10.3 102169 


9-6433926 
9-6436504 
9-64.39080 
9-644 1654 
9.64-44-226 


9-95 32397 
9-95 32278 
94.953 1658 
3-9531038 
9-95 30418 


9.6901030 
9-5904226 
9-09074-22 
9.6910616 
9-691 3509 


10.3098970 
10.399577+ 
10.3092578 
10.3089 384 
10.3086191 


9-6446796 
9-6449365 
9-645 1931 
9-6454496 
9-645705 


9-64 3 96 19 
9-6464735 


9-646729C 
9-6469844 


9-6472395 
9:6474945 
19+64774929-952231 


3-9529175 
5-9529553 

9527931 
9-95 27308 


2952979719 


.69 17000 
g-692018g 
9-6923378 
9-6926565 


29926685 
9495216061 
99525437 
9-95 24813 


9-9 $22936 


9. 9524683, 


9-9 5241889 
9-9523562 


9-9521055 
I 9-596469 


9-69297 50) 
9-693293# 
9-9936117 
9-69 39 298) 
9-693 2478; 

6945656 
9-6948833| 
+6952009 
:6955183 
96958355 
9.6961 527; 


10.3083000 
10.3079811 
10.3076622 
10.3073435 
10.3070250 
10,3067066 
10.3063883, 


10,3075 22 
10.3054 344 


10. 3041645; 


10.4118182 6 
12.3 114977159; 


10.,3060702, 


10.30F1 6-59) 
10:304799 i| 
10.304409 17; 


1043038473; 
ed 
10.3035 309 
6967563 10c30321, on | 
132f » 
11-350 260,04 


—Com, Arie Joon, Aris. | 
net. of Sine, Sine Com.) 


358158 


0463398 


143575991 
58\ +3 576404 
571 43573818 
+3571235þ 
«3563653 
-3 506074 
+3563496 
+356292C 
113558346 
*355 5774 


-0467103 
+2467722 
.0468342 
.2468g962 
0469 5B2 


0464015 
-0464639 
.0465241 
0465866 
0466485 


[49]35 53204 
+3550635|- 
+3 543069 


-3 545 504þ04.72069 


|} 3 542942 


.0470203 


0470825 
047 1447 


0472692 


mL 549381 
43537822], 
+3535265 
3532710 
-3530156 


04,733 15 
-0473939 
-04.74563 
0475187 


' 


047531 = 


+3 504726 10482083 
_ ? 


n— 


| 


KIMXHAHAKG 


GTakkEtÞÞ+>i SC TETTTYT[TUGCGVYyUTLT T7 


( 


MM 


A 


\A 


Q\ 


fo» ba 0d 4 — DS eee —_ 


"EE 
Sine, | 
30 3-549 5274 9-9 5179-12 


— 


$SINE 
- Compl-ment. 


3 119-6497807 
9-6500338 
96502868 
9.6505395 
3 519-6507920 


41 
32 
33 
3+ 


9-9517282 
95 16651 
9.9516020 
9:95 15389 
9:95 14757 


Tang. 


9.6977 3063, 


TANGENT | 


Complement i __ 
10.3022637 3© 


9.6980526 
9-69383637 
9-69868.47 
9.6990006 


9.6993 16.4 


10.30194-74 29 
10.3016313 26 
10.3O013153 27 
10.3009994 26| 
10.30068 36 25 


Com. Arith- 
netic. of Sine. 


Com. Aris - 


of Sine =n 


-3 524726þ 
-3J02193 
- 3499662 


3497132 
3494605 
.3492080 


0482088 


0432518 
0484349 
0483980 
0434611 
-0485243 


z619-6510444 
z 819-651 5486 


z9f 


9-95 14124 
9:9513492 
9.9512858 
9.95 12224 


9.69963 20 
9.69994 74 


9.7002628 


97005780 , 


70089 30 


4219-95255 


6530568 
19.653 3075[9-9:5084 13 
9.653551 
9.65 38084 


9.6540586 
9.654-3086 


$519-6545584 


19.9511,590 
95 109 56] 


95 10320 


9.95084 12 


19-95071 3$| 
9-9596500; 
9-9505861| 

9505 22319-74 


10.3203680 24\ 
10.30C005 26 23| 
10.29997372 22. 
10.2994.220 21 
10.299 1070 -- 20]. 


9g.7012080 
9.7015227 


4319-65 28059]9.9509685[9-70183 74 
9509049 (9: 7021519 
(9.70 


7024663 


102987920 Ig 
IO. 2984773 '18}. 
10.2981626 17] 
19:2978481, I6|. 
IO 207533715] 


3489556 
3487034 
3484514] 
3481996 
3479479 


3476965 


3474452 
3471941 
34694 32 


-3466925] 


.0485876 


.0486508 
0487 142 
0437776 
.04838410 


-0459044 
.0489680 
0490951 
0491 588 


9959777 $19-7027805 


9.7030946 
(57034086 
- 7037225 
9.7040362 


196548081 


9.950458 3 
9-9 503944 
9-9 503303 
9.9 FO2663 


9.9 50202219 


9.7043497 
9.70466 32} 
9.7049765 
9.70528g 7] 


.7056027|1 


lO, 2972195; 
IO, 2969054 x 44 
10.29659 14 "| 
bo. 2962775 EY 
10.2959638 19; 


þ 34644 19 
$3461916 
$3459414 
3450914 
3454416 


0492225 
-049 2862 
-049350O 
0494139 
0494777 


10.29565031 9 
10.29 53365; 
10:29 5023 5F 7] 
10-2947 103 
19. 294397312 3 


34529 19] 


81. 3449425} 


344693 2 


6/:3444441|- 


3441952 


049 $417] 


[owyoy 


0497337 


9.9501380|p. 


$3439464; 


9.34. $6975' 


13433495! 
:343201 31 


$3429 3.32 


.049797S 
0498625 
:0499 262 
0499995 
050054 


, 


| 


.OFOT TY 1] 
}. 


ids lt. th os. 


1 27 


15]9-660745919-9489101 


719-66 1236119.9457799 


SINE. 
Complement. 


| Tang. 


9:6570468[9.94938099-709 1659 


TANGENT 
- Complement. 

O—— ” 7 ©. 
10.2928341 


9.657294619-9498 165 
9.657542319-9497521 
9-657789819-9496876 
9.658037119.949623C 
9-658284219.9495585 


9.7074751 
97077902 
9.708 1022 
97034141 
g.7087258 


9.65853 1219.9494935 
9:558778019-9494293 
9.65902461[9-949 3645 
9-659 27 10[9.949 2997 
9-659517319.9492349 


9.7090374 
9-709 3488 
9.7096601 
9-7999713 
9.7 102824 


9-6597634|9-949 1700 
9.660009 319.949 105 1 
9.6502550[9.9490402 
9.660500519.9459752 


9-7 105933 
9.7 Logo 1 
9-7112 148 
9.7115254 
g9.7118358 


10.2925219 
10.2922098 
10.2918978 
10.2915359 
10.29 127.42 
10.2909626 
10.2906512 
10.2903 399 
10.2900287 
10.2897 1/76 


10, 2890959 
19.2887852 


10.2834746 
10.288 164-2 


Oom. Arith- 


Com. Arith, 


' met. of Sine| of Sine Com, 


60 :3429532\.0501191} 


$34270540501835 
-3424577,0502479 
$3422102\:0503124 
+3419629 


2593770} 
+3417 1580504412 


$3414688\.0505062 
+3412220,0505708 
+ 34097 5410506355 
$3407 290\.0507003 
3404827 


-0507651 


+3402367 


0510248 
OF 10899 


9.660991 119.9488450 


9-66148101[9.9487 147 
9-66 1725719-9436495 


9-7121461 
9-7 124562 
9-7 127662 
9.71 3076 I 


10-2378539 
10.2875438 
10.2892338 
10.2869239 


0508300 
-0508949 
+3 3974500509598 
$3 394995 
+3392541 
.3 390089 
+3387639\.0512201 
.3335190'\.0512853 
+33827430513505 


0511550 


2019.661970119.94858.4219.7133859 
119-662214519.9485 189]9-71 36956 
219-6624586þg.948453 519-7 14005 1 
9-66270261[9.943388119.7143 145 
[9-662946419.9483 2279.7 146237 
2519-663 19001[9.948257219-71493 29 
[9-663433519-94819 16ſg.7 152419 
9.663676819.94812609g.7155508 
9.6639 19919-9450604jg.7 158595 
19-664162819.947994719.7 161682 
9.66440561[9-9479289[9.7 164767 


SINE "a TANGENT 
; Complement. lid « ine. Complement. 


10.2866141 
10.2863044 
10.2859949 
10.2856855 
10.285 3763 
10.2850671 


10.2847581 
10.33.4449 2 
10\2841405' 
10.28383 18 
10.2835233 


40 -3380298,0514158 
39 +3377855þ-05 14811 
38 .33754 145-05 15465 
37 «337297405 16119 
36 +3 37053605 167793 
35-+3363100|.05 17428} 
34 +3 36566505180 
33 +3363232].051874c ) 
3243 36080 1].05 1939C : 
314335837 
30 433559 
Tag [of |. | 


id LEY - ow 4 


56 


; 
19 
YO 


Sine, 


SINE 
Complement. 


"Tang. 


9-06 44056 


9-9479289 


9.6646482 
9.6648906 
9.6651329 
9.6653749 
9.6656 168 


9-9473631 
9:9477973 
9-9477314 
3-9476655 
9-9475995 


9.7 164767 


Com Arik” 
c, of Sine. 


Com. Arith4 


of Sine Com. | 


9:7 167851 
9+7170933 
9-7 174014 
9-7 177094 
9.7130173 


9-6658586 
9.666100 

9.6663415 
9.6665828 


4019.6668238 


9-9475335 
9-947467419 
9.9474013 
9.9473352 
9.947 2639 


9.6670647 
9.6673054 
9-067 5459 
9.667786 


4519.6680265 


9-9472027 
9-947 1364 
9-9470700 
9.9470036/9 
9-9469 372 


9.7183251 

9.7186327 
9.7 189402 
9.7 192476 


9-7298620 
9.7201690 
34 «7204759 

7207827 
6. 7210893 


9.668 2665 
9.6685064 


48 9.6687461 


9.66389856 


3Jv19.6692250 


9-6694642[9. 
96697022 
9.6699420 


5419.6701807 
Jv 


9:6704 192 


9-9468707 
9-9465042 
949467376 


9-9463371 


9.7213958 
9-7217022 


9.7220085 


9-946671019.7223147 


4 7233436 


9-7195549] 


490119.2758510 


10.2832149 
10.2829067 
10.2825936 
10.2822906 
10.28 19827 


10.28 16749 
10.2813673 
10.2810598 


10.280752-4 
10.2804.45 1 


10.2795241 
19.2 792173 
10.2789 107 
10.2786042 
10.2782978, 
10.2779915 
10.2776353 
10.2773793 


10.2770734 


8319- 72323 24 10.2767676] 
5:9464040 9.723538 


1110.27646 19 
10.2761564 


o 
17 


96706576 
9.67089 58 
9.6711 339]9- 
9.6713716 


= 9.67 16092193.94: 


SINE 


Complement. 


" Tang. 


10.2755457 
[HO27 FEISS 
1042749354 
10, 2445305 
10.2743256 


tIWGENT, | 
Complement w= 
10.283523 33 


2QOl. 


10.280138 
10.2798 309 8 


33 55944h- 


«2F2D71 11 


29]-3353518 
293351094 
27|-334867 1 
26|.334625 1 
25|-3343832 


0521369 
.0522027 
.0522686 
0523345 
.05240D5 


241-334 1414 
23/-3338999 
22|.3336585 
211.3334172 
3331766 
+3329353 
101.3 326946 
17þ-33245+1 
16].3322137 
15}-33 19735 


9 


0527311 


0524665 
.0525J2 

.0525987 
-05 266.48 


0527973 
.0528636 
.0529300 
0529964 
.0530628 


1413317335 
131.33 14936 
121.3312539 
L1].33 10144 
101.3307750 
9].3305358 
8:3 302968 
.3300580 
:3298193 
.3 295808 


0531958 
0532624 


.053 3290 
0533957 
0534624 
0535292 
0535960 


.0536629\ 


0537298 


7 

6 

5 
4.3 29 3424 
3}.3291042 
2 
| 
=_ 


3236284 


11 


62 


. 3238662] 


-3283907] 


.0537968 
05338638 


0539979 


05 39308}. 


.054065 
———  —_ 


> TANGENT —— _ 
j28 Sine -+ | Comptement: [ Tang. Cotpiman. on met. me, of Sineof Foe Gre 23 
© 19-67 16033[9-9459349 9-7256744| 19-2743 256|60þ-3 253907 -0540651 i 
119.67 18.463 9-9458677 9725979110. 2740209 543251532. ©54+132% 31 
219-67 2034 119-9458025 9.7262836!10-2737163 55] 3279159 -054-199\ 32 
319-6723213]9-94573329-7265881110-2734119|57þ.5 2767870542668 33 
419-672558319-94566599-72689 2510-27 310751563 274+17 0543341 34 
519-67 279 5219-945 5935 97271967 10-272033 55 3272048 -0544015 35 
619-67303 19{9-94553109.7275008[10-27 24992] 54 326968 10 544690 | 36 
; 719-67 32634[9-94546369.7278048|10-2721952]53 3267316-0545364 37 
| 819.67 35047{9- 945 39609. 7281087|10-2718913]52 32049537 0346046 : 
| {| gf9-6737499[9.9453285 9.728412410-27 15976|51þ326259 110546715 + 
, 1019-57 3976919-9452609/9-7287 161 0.27 129391g0F 326923 1, *0547391 4c 
' 111/9-6742128(9.945 193 29.7 290106|10-2709 $04: +5 .325787 72. .0548068 41 
' [12|9-6744485(9:945125519-7293230119.2706770145|-3255515þ9549745 4; 
| 13[9-6746840[9-945057719-7296263119-2703737]47|-3253 1699549423 4: 
1413» 6749194 9-944938999.729929 5 10.27CO705[46 3250806. -©5FOIOH_ 4.4 
15]9:675154619-94492209-7302325[19:26976751+5 32484.c4-0350780 4 
a 1619-6753896][9. 9445541: 7305 $30 10.2694646[44|'3 246 104.-055 1455 46 
719-67 56245[9-94478629.7308383|10-2691617]43þ3243756,.0552138] , 
j 18]9-6758592 949447 18219.73 11410 10.2688 59042 43241408 055281 + 
1919-6760937[9-9446501/9.73 14436119-2685 564|41]-3239063-055349 4c 
| 2c[9-6763258119 944582 119.73 17460|19.2682540140[-32367 190554179 5 
| Þ]>1]9-6765623[9.944513919-73 20484|10-2679 516(39]-3234377,0554861 7 
22 (9767903 959444-4-5719-73 23 506 10.2676494|39þ3232037\-955553 5: 
| [23[9-6770302[9-944377519-7326524|19-2673473|37þ 3229695 -0556225 5 
4 2419+6772640 9-944 3092].7329547 10.267045 3436-3227 3600556908 54 
| 2519:67749751]9-944240919-733 2566110-2667434{35þ-3225925|-0557591 55 
2619-6777309[9.944172519-733 5584{10-2664416[34þ-3 22269 1-0558275Þ JE 
 [27[9-6779642[9-94410418.7338601/19-2661399133]-3220358|.0558959 57 

2849-678 19721994403 56j9.7341616 10,2658384{324-3218028[.0559644 5 
| |29|9-678430119:9439671h.734463 1110-2655 3693 11.3 215699]-0560328 59 
3O 9.6736629 9+ 5438085. 7347644 10.26523 56 30 3213371 056 IO15þk 6c 

| codes. | Sine. FANSENT) - Tang. 
| : " 


% 


Sine, 


TTWE ou 
Complement. L —_ 


ET $662 


2-943898519-7347644 


TINGENT, 


Complement 


Com. Arik 
of Sine Com. 


Con. Arith- 


meric. of Sine. 


10.2652356 


9.673395 5 
96791279 
9.6793602, 
9-6795923 
9.679924 3 
6800560 
9.6802877 
9.6805 191 
9.6807504 
9.6309816 


5219-653 2843 


9-63351371g. 
9-6837430[g. 
9.6839720(9. 
9.6842010ſg, 


j019.6346583 
 [1719-634.8868 
119.685 1151 


1 Complement. 


3-9438299[9-73 59656 
3-943761219+73 53567 
3:94369 25[9-73 56677 
2-943623819-7359685 
3-943 554919739269 


10.2649 344 
10.2646333 
10.2643323 
L0.2640315 
[0.2637307 


33213371 0561015} 


+3211045þ- 


9.943486 119-7365699 
949434172 9-7365705 
9.943 3482497 37 1709. 
9:9432792[9-7 374712 
2.9432 102{9+7 3777 144 


r0.263430t 
19.2631295 
10.2628291 
10.2625288]21]:3 192496]. 
F0.2622-286 


9.5812126 


9-68 14434 
9.6316741 
9-68190.46 
9.6821349 


9:9-43141 Þ738570 
99430720 738337 I4 
9-9430028'9-7 386713 
9:242933519-7389710 
9:9428643(9-7392707 


10.2649285 
10.2616286 
10.2613287 
I9.2610290 
10.2607 293 


29 
2813208721]. 


19.3 187874]. 


27-3 206398}. 
26|. 3204076]. 
25|.320175 | 
24.3 199440}. 
23|-3197123}. 
22|.3 194309]. 


20|.3 190184] 


t8.3 185566]; 
17]-3183259], 
16|.3180954|. 
I 51.3 17865 1]. 


9-6823651 
9.6825952 
9.6828250 
9.6830543 


9.6344297 


9-942794919-739579 

9:942725 519-7398696 
9-9426561[9-7401638g; 
9.9425866[9-7404.68 1 
9.9425 17 1197407672: 


10: 2604-295} 
0.26013 
[0:25983 14 12.3 171750[: 
[0.259531 
10.259 2328}19]-3 167157 


7410662 
7413650 
7416638 
-7419624- 


9.685 3432 
9.6355712 
SINE 


9.9420990[9-7425594- 
9-94-2029 119-7428 577 


l0.258933 
Io:.25863 54 
10:25833 

10.258037 


-7422609119:2577391 
1042574406 
10.257 1423] 
10. 2568441 
10. 2565460 
10.2562480 


TANGENT . 
Complement. | Tang. 


11 2 


FF 4 <- a CO 


q 
On 
POE... 


14þ-3 176349 
13|.3 174048 


L 11.3 1694-52]. 


91.3 164863 
$3162570 
-3 160280}; 
+3 15799O{[+ 
-3 155793125793 
-3153417]-05790109 
+3151132]:057970C 
.3148849].053040f} 
.3146569].0581107 
.3 144238].05818 


| 


| © 


MI we 


py boi 
ho ww 


== 
+ 


_ 
—J 


|S | 


oV© © | + 
|5 (» oa | = ww 


Sine | 


di NE |, 
Complement. 


Tang. 


9-9418193 9-74-37 520 


9-63 557 12 
9-6557991 
9.6860267 
9-6862542 
9.638648 16 
.6867033 


9-9417492 9-7440499 
9-9410791 9.7443476 
9-9416099 9-7446453 


9-94153889-7449428 
9-94 14685 9.7452403 


9-6B69359 
9.6387 1628 
9.6573395 
9.6876161 
g9-6878425 


9.94139829.7455376 


9.6380688 
9.63882949 
9.6885209 
963837467 
9-6389723/ 


9-94132799.7459349 
9-9+125759-7461520 
9.941157 19-7464290 
9.94111669.7467259 
9-941046 19.7470227 
9-94997 5519-7473 194 
9-9409040 9.7476 160 


9-94083429.7479125 


9-9407634 


9.6891978 
96894232 
9.689648.4 
9.63898734 
2:6900933 


9-9406927 
9.94062 19 
9-9405 510 
949404301 
9.940409 1 


9-6903231 
9.6905476 
9-6907721 
9-6909964 
9-69 12205 


99403381 
9-9402670 
9-9401959 
9.9401248 
9.94005 35 


9-69 14445 
9.6916683, 
9.69189 19 
9.6921155 
9.6923333 


9-9 399823 


9-939911 
9-939839 


9-9397682þ.7523472 
9-9396968ſ9.75 26420 


9-748208g 
9-7455052 
9-7485013 
9-7490974 
9-7493934- 
9.749689 2 
9-7499503 
9475902506 
9-7 505762 
9.7503716 
9-75 11669 
9.75 14622 


7517573 
7520523 


SINE 


Complement. 


C[ANGENT 
Complement. 
10.2562480 
10.2559561 
10.2556524 
10.2553547 
10.2550572 
10.2547 597 
10.254-4624 


_—_— 
10.2538680 


10.2535710 
10.2532741 
10.2529773 
10,2526806 
19.2523840 
10.2520875 
I0.-2517911] 


10.2534948 


10.2509026 
10.2506966 
10.2503 108 
10.2500150 
10.2497 194 
10.2494238 
10-249 1284 
10.2488331 


Com. Arith- 
met, of Sine 


+3126105 
$3123839 


43119312 
3117051 
$3 114791 


3112533059 1658] 


.3 110277 


10.2511987 


+3 108022 
+3 105768 
43103516 
.3101266 


- 3092279 
. 3090036 


-3007795 


10.2485378 
10.2482427 
10.2479477 
10.2476528 
10.2473580 


Sine, oe > bod 


Tang. 


-3085555 
.3083317 
.3031081 
.3073845 
+3076612 


0588129 


-3121575 05898834 
0539535] 


+0590245 
+2590952 


0592366 
-059 307% 
-059 3781 
£059449c 
*©595199 


3099017 -0595909 
3096769 
-3094524 


0596619 
05973 3C 
0598041 
059875: 
-©599465 


.0600177 
.06008gc 


.0602318 
.0603032 


1 Com. Arp 
| of Sine Com. | 
+3 144258 -©58180y 
+3 1420Cg «0582508 
*3139733+0583209 
e3137458 .0583910 
+3 1351840584612 
«31329 12.03853 Is 
-3130541.0586018 
+3 128372\.0586721 
0587425] 


| 


.060 1604]. 


— 4 >... 


__ "I" 


_ 
_—_— as S 


29 
30 


5 
3 
3 


z 


4 


34 
3519-69 34-534 
3619.69 36758 PRopnny' 


38 
3919-6943423 
4+29-694564-2 
4+119.6947S59 
+219.6950074 


+419-99 54501 
459-69 56712 
46[9:69589 22 
+719-6961130 
59.6963 336 
4919.6965541 
$019.6967745 
 119-6969947 
5219-6972148 


5419.6976545 
$519-6978741 
5619.6980936 
5719-6983 129 
58 9-6985321 
59 96987511 


Sine | 


SINE 
Complement. 


Tang. 


TANGENIL 
Complemenc, 


— 


10.2473580 


219.69 27851 


119.6925620 


9 


939025 3] 


9.6923 Ps 396968[9.75 26-420 


319.69 3008019.9 39482 1 
9-693 2303[9-9 394.105 
9-9 39338819.7541146 


7529368 


7535259 
«7538203 


9-9 pd hang I4 


719-69 38981 
9.6941203 


3-939 ET 


9.6952288 


9:9 3890769 
993883569 
9.938763519 
9.93869 149 
9.9 3861929 


9.9 384747 


9.6974347 


9.69 39: 


-7 5440838 


9-93911349.7549969 
9-93905159-7552908 
9.9338979619-75558 


467 10-24-44 1 54/20 


75675 
7570520 


7547029 


-7558783 
7561718 
«75646 $3 

7 


9-9 3354709-7573452 
7576383 
9.9334024Þ-7579313 
9-93833009-7582242 
9-938257619.7585170 
9.938185 1j9.7 588096 
9-938112719-7591022 
9.9 33040097 593947 
9-9379674[9-759687 1 
9.9 37894719+7 599794 


9.9378220 


9.9 376035 


9.7602716 
9-9 377492[9-7605637 
9.9 376764[9-7603557 
+ 
9:9 37539619- 


7611476 
7614394 


[518 


Sine. 


[FANGE NT! 


10.245J003 I 
10.2447091 


10.2441217 
l0.2433282 
10.243 5347 
10.2432413 
102529480 
10.2426548 
10.2423617 
10.2420687 
10.2417758 


10.2411904 
10.2408978] 
10.240605 3] 


10.24559 12/24 :3063242.0 


10.245297 J | 
221.3058797.0608766|. 


10.2414830[10 


T0.2403129| 
10.2400206|_) 
10:2397284} 4|-3019064|:0621780 
10.2394363[ 33016871]. 
10-239 1443] 


Com. Aritn- Lon, ail. 
| met.of Sine. of Sine Com 


30\.30766 I 2.060303 


231.3061019-060804 


191-3052 141.06109 
18 +3049926-06116 


0615253 
121.3036664þ061 5976 


Complement. 


=" _ 


© GA UE 


ATESB-F RF." 
Slabtwowlls 


un Arit-[25n, 
mer. of Sin-, 


ft Sine Con 


.301030c|.0624694 


:3003113].0625423 
+3005927]-0626153 
.3003742|.062688,, 
.300156c[.0627615 
.2999 379þ-9623 3.47 


-2997 198 -©629079 
3]-2995019þ-2629811 
-2992844[-0630544, 
-2990666[.963 1 278 
-2988492[.0632012 


Sine, —<oPdlh þ g foto " 
9-59 8970c[9.9375306 10.2385606 
5:639 1887139374577 19.239263g 
2-699407413-937 3547 19.2379773 
3-699625513-9373116 10-2376358 
2-69984 41Þ-937235 [7 10.2373944 
9.700062 219-93716F3 IC.2371031 
9.7c02802[9.937092 1 10.2368119 
9-700498 iſg.937018g 10.2365208 
9.7007156 J-Y 3694-56 10.2362298 
9-70093 3-3-9 363722 10.2359338 
9.7001506[3.9 367988 10.2356480 
9.701368 113-9 367254 l0.2353573 
9-7015852[9-9366519 10.2350666 
9-7018922[5-9365783 10.2347761 
9.702019c[3-9 365047 10.2344857 
9-7022357 3-9364311 I0.2341953 
9-7024523(3-9363 574 102339051 
'$[9-7026687 3-9362836 10.2336149 
[9-702884c[9-9362098 10.2333249 
9-703 1011[3-9361360 10.2330349 
9.7033 17C 9.936062 1 10.2327450 
9.7035329[3-9359881 10.2324553 
 19-70374861[9-93 59 141 10.2321656| 
9-703964 119-9 3538401 10.23 18760 
49.704 179 5|9-9357660 10.2315865 
[9-7043947 9-93 56918 10.2312971 
9-7046099[9-9356177 [10.2310078 
9.704824809-9355434 10.2307186 
9-705039719-9 3 54691 10.2304295 
219-705 1543[9-935 2948p 10.2301404 
9-725468919-935 320497701485] 10,2298515 
Complement Sine, Tang. 


-29863 19].0632746 
2984 148|.0633481 
-2981978|.0634217 
29798 10|-0634953 
-2977043|-C63 5689 


+297 5477|þ0636426 
-2973313]-0637164 
+297 11511.0637902 
:2965985[.06386.40 
.2966830|.0639379 


-296467 1.06401 19 
-2962514{.0646859 
-29603 59|-064.1599 
:2958205[.064.2340 
.295605 21.0643082 


-295 3901 
2951752 
+2949603 


ww o£L[A < T wug® Wo uw Fs ._aGu ww wr uu 


.0643823 
Q644566 
(0045409 rf 
29474 57;.064605Sr4, 


229453 11,0646796) | 


TANGENT 


Com. Arith- {Com. 


36] 
zo! 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4© 
41 
42 
45 
+419 
+5 
46 
+7 
48 
4915 
F© 


. Y _ 


Sine, 


SINE 
Complement. 


Tang, 


Complement. 


9.705468g 


9-93 53204 


9.770148; 


10.2298515 


9.705683 3 
9-705897)5 
9.-7061116 
9.7063256 
9.7065394 


9.93524Js$ 
9-9351715 
9-9 3 50969 
3-9 350223 
2.9 349477 


3+7704373 
9.7797261 
947719147 
97713033 
9-7715917 


10.2295627 
10.2292739 
10.2289853 
10.2 286967 
10.2284082 


9.7067531 
9.7069667 
9.707180] 
9-7073933 
9.7076064 


9.9 348730 
9.9347983 
9:9 347235 
9.9346486 
9.9 345738 


97 1880 1 
9-7721684 
9.7724566 
3-7727447 
947730327 


9.7075 194 
9.7080323 
9.70824.50 
7084575 
9.70386699 


9-9 344988 
9.9 344238 
9.9343438 
9-9 342737 
9.9341986 


9.773 3206 
9-77 36984 
9-7738961 
9-7741838 
9.7744713 


9.7088822 
9.7 £90943 
9.7093063 
7095182 
9.7097 299 
9+7099415 
9.7 101529 
947 103642 
9.7 105753 
9.7 107863 


9-9341234 
9.9 340432 
9-9 339729 
9-9338976 
9-9333222 
9-9337467 
9.9336713 
9-9335957 
9.93352O1 
9.9334445 


9:7747588 
9-7750462 
97753334 
97756206 
9.7759077 
9-776 1947 
9.7764816 
97767685 
9.7770552 
97773418 


9:7109972 


947112080 
9,71 14136 
9.711629C 


10CI9.71 18393 


9.9 3 33688; 
9.933293,1 


9.9332173 


9.9331415 


SINE 


+ 4 . Complement. 


3.9 3 3065619 
Sine. 


947776284; 
97779149 
9.77 32012 
9-7784875 
9:7737737 


rA TANC GENT} 
Complement. 


10:22263582 


I012212263| 


10.2281199 
10.22783 16|2 
10.2275434. 
I0.2272553 
10.2269673 


—_—_— 


= 


of Sine Com, 


2045311) 


-0646796 


+2943 167 
294.1025 
.29 33884, 
«29 36744 
-29034606 


0647541 
0648285 
064903 1 
0649777 
.0650523 


-29 32469 
+2930333 
.2928199 
29 26067 
-2923936 


.©65 1270 
-065201y 
0652765 
0653514 
OIIIEN 


10.2266794 
10.2263916 
10.2261039 
10.2258162 


10.22552$7 


10.2252412 


10.2249538]1- 


10.2246666 
10.2243794{[1 


10.2240923] 
10, 10.2238043 3 
IO: 225510 

10.3232315 
10:2229448 


10:2223716 
194222085 xþ. 
19,2217988þ 
10:2215125|. 


Tang. | 


wn 


114. 


Py QA : 


l.o me _»'Ww 


þ EE 


.2921806 
«2919677 
-2917550|- 
-29 P5425 
-2913301 


-0655912 
«0655762 
0656512 
.0657263 

8580 


:29.11198 
-2909057|- 
«2906937 
.2904818 
.2902701| 


0658766 
0659518 
066027 1 
0661024 
0661778 


2900585 
289847 1 
:2896358 


2894-247 
.2892137 


.0663 237 
.0664904 3 


0662533 


-0664799 
0665555 


-2890028 
meds nie 
28858 14 
.2883710 
.288 1607 


0666312 


-0667065gt 
.0667827 


.066858 F 
| .06693 » 
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IT ANGENt 


dine, FU ALE | ang, Complement. wt. of "Sine.f Sine Con 
0.7118393[9.93 30656|3-7757737] 10.2212262];; |.2381607|.06693 
g9-7120495[3-93 29897[2+7799595$]12.2209401] 5c .2879505]-0670103 
9.7122556([9-9329 137[2+7 79 3459 10.2206541 .2877404 .0670363 
9.712469 519-93 2337612+77963 18] 10-2203683 2875395; .06716 
9-7126792}9-93 2761611+7 799177 10.2200823 2873 205|.067238 
9.712$88515.93 26854}-7802034]1c.2197966|« [287 111 1]-067 3 146 
9-7132983[3-93 26092|3-730489 1[10.219g109 |; ,|-286y0 17-067 3908 
9.713307-(3-932533c[3-7807747[10.2192531[51-23866923]-2674670 
9.7135 16g 3-9 324567 9-78 10602 10.2189 398 - .286483 ] 0675433 
19.7137260 2-9323804|-7813456 10.2186544|5 1|-2862740|-2676196 
019.7139 34c 9-93 23040Þ-78 16309[10.218369 1 .286065 10676960 
9-714 1437[-9322276[-7819162þ10.2180838|[4c|-2555563þ067772 
9.7143524}9+9321511 3-7822013 10.2 177987 .2856476þ0673489 
9+.7145605[5-93 20746 3-7824864; 10.2175136|[47 285439 1.0679 254 
$s-7 147693[3493 19980]-78277 1310.217 1287], .285 23070630029 
$lo-714977613-93.19213|9-7830562[10.21694.38[4,|-2850224þ0680787 
997151857[3+93 18447]9-783 3419]10.2166590[.,44|-2848143þ063 1553, 
9.715393719-93 17679}9- 7836258|10.2163742 {2846063 0682321 
-19-715601 519-93 1691119 90.7839104|10.2160896|42|-28+3985].068303g 
1919-715809 119-93 16143|9-7841949] 10.21 5805 1], 1]-2841908|.0633857 
9.7160 168-93 15374\9-78447040 10.215 5206|40|233933 2þ0684626 
9.716224 3/9-93 1460519 9-7847639 10-2152362/30) -2837757|-0685395 
9.7 16431 9-9313835}9- 7850481, 1110.2149519 ;8-2835604 ,0686 165; | 
9-7 166387 93130650-7853323 10.2146677|37|-2933713þ06369 35 
9. ,7168458h9-93 122949-7856164410.2143836 +233 1542þ0687706, 
Jlg -71705269-931152219» 9-78 59004: 10.2 14-0996}: .2829474þ.068847%8 
DE 10.21381 c&12 .(:2827406|.0689 250 
9.7 17259419-93 10750[9-7861844{10.2138156 74 925% 
9.7 17466 930p978.7864632 10,2135318|3 3|-2525349þ9690022] \ 
19-7 17672519493 _ 7867520] 10.213248c 2þ-2823275|0690795| | \ 
717878999.93084.329-7870357]10.2129643|. ,282 1211069156 
29-718085 1 —_ 7873 193110.2126807 28 I9149þ.0692342 
KL. Sine. cans. | Tang. | j | | 


poo ——_—_— "XJ Cc ret  r on er ee eee emlnng | 
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Sing | comps |_ Tang: | Gries | je [Eat 
2019.7 130851 99307655 9-7873.193]10.2 1268079 3<|-2819149 -0692341 
3119-71829 12]9.9306883[9-7876028 10.2123972]25|-2317088|-0693 119 
3219-7 13497 1]9-9306109[9-7878363[10.2121137]28 -28 15029 -269 3393 
3 319-7187030 9-9 30533319» 788 1696[10.2118304 171-28 12970|-0694667 
34[9-7 189086[9-9304557[9-7384.525/ 10-21 15g71026]-2810914|-0695443 
3519-7 19114219 9303791 (9 7887361[10.2112839 25]-280885B .06962 9g 
36[9-7 193 196[9-9303004[9-7890 19 2| 10.2 109808 244-2506804 0696996} 
3719-7 195249]9+ 930222619-70993023 I0-2106977 23 2804751 +©697794 
3819-7 197 300[9-9 301448[9.7595852[10.210414$]221.2802700 0698552} 
3919-7199 350[9-9300670[9-7398681110.21013 19] 21]-2800650þ0699330| 
4099-7201 39919-9 29689 119-7901508[10.20984.92| 20 -279860 1|-070010g] 
4119-7203 447/9-9299 11219-7904.33 5] 10.209 5665| 19]+27965 530700888] 
4219-7205493(9-92983 3219-7907 161[10.2092839ſ18|-2794509|-0701668] 
4 9672075 3519+ 929755119-7909987] 10.229001319|-2792462[-0702445 

9720958119-929677019-79 128 11] 10.2087189| 16]-2790419|-0703230 
721162319-9 29598919-791563 5]10-2084365]15]-2788377þ0704011| 
46]9-721366419-929520719-79 18459 [1062082390 14|-27863 36|0794793 
4719-72 15704199 29442449-792128010.2078720| 14]. -2784296|-0705576 
4819-72 1774219-929364119-792410110.2075899| 1 2|-2782258|-0706359 
4919-72 197791949 29285719-792692 1110.2073079|11|-2780221|-0707143 
7221814]9-9 292073[9.7929741 10-2070259( 10|-2778186|-0707927 
9291289[9-7932560[10.2067440] 9|- -27761524079871 3 
<9 29052419<7935378} 10.2064622] 8|-27741 19-07 _ 
| 92897 18]9-7938195[10.3061805| [2772085 ——_ 
92889 321[9.794101 1] 10.2058g989| 6|-277005 0311048 
9288 14519-7943827f10-2056173| 5.27680 
928735819. 794664 1}10:2059359, 4|-2766030 -07 12643} 
t 9286571190794945 ; 19.2050545] 3Þ-2763974[0713429| 
} | g928578319-7952268[19.2047732] 2þ.2761949|-07 14217 
\ 9284994[9-7955981110.2044919{ 1].2759925507 15096| 
| 928420519.7957892110.2042108| 0|.2757903[-07 15795} 
. [TANGENT [= ITT Te” | 
Sie. nk ily Tang. Js 2 144 


a 


—_ 


wo OJ oo + wb - 


SING 


A | .Complenent. 


Tang. 


CANGE 


Coriplement. 


71959284205 


9-7 244118 
97246138 
9-7245156 
9:7 250174 
9-9252189 


9.928 3415 
9-9232625 
9.92818 34 
9-9 281 9.13 


.9280251 


9+7960703 
9.7963513 
9.79663 22 
9479631 30 
94797 1938 


9795739: 


19.2042198 


© 


3.725420 


972622459 


9.7256217 


3.72538229 
9.7260 240 


949279459 
9-9275666 
99277973 
9-9 277079 
9.9276255 


9.7974745 
9+79 7 uh 
9.79303 56 
94798 316C 
9-798 5964 


10,.2039297 
10,2036487 
10.203 3678 
19.203087c 
10.202B8062 


10.2025255 


59 


10,2022:4.4915 3 


10. 2019644; 
10.2016840 
[0.2014036 


53}. 


Q 


59] 
551 
54 
52] 


5 1h» 
59] 


9-7266264 
3.7268 265 
9.7 270273 


9-7 264257 


9.727 2276 


9-9275490 
99274595 
3-927 3399 
9.9273 103 
«3272306 


9-7998767 
9.7991569 
9:799437C 
9-799717C 
9.799967 


9:7 274.278 
9.7 276278 


947278277 
9+7280275 
97282271 


9271509 
9:-9270711 
9-9269913 
9-9 269 1 14: 
9:9 268 3 14 


98002769 
9.5005567 


I0.20T' 1-233 
L0.20084.31 
10.2005630O 
10.2002830 
10.2000030 


49 
48 


+7 
46 


+5 


9.8008365 
9-3011161 


9.7 284-267 
9:72386260 


9.7288253 
9-7290 


SRL7292234 


9:9627513 
9-9 2667 I 

9-9265913 
9-9265112 


On —————— 


98013957 


I0-1997231 
[0.19944 33 
10,199 1635 
10.1988839 
10. 1986043] 


+4 


+3 
42 
+1; 
40 


e2735743 
+2733736 
«2731731 
2729727 


+2725722 


1:2715796 
4-27 15166], 
11271974Y 


[00721334 


"07 165B5) 


OT I 8957 
0722127 


«0722921 
0723715 


2727224 


«+27 237221; 
+27 19725 
+2717729] 


0724510] 
60725305] 
0726101 
0726897 
0727694 
-Q728 9:2] 


9.92643 10; 


8019546 


8025133 


9-7 294-223 
97296211 


me 3507 
9:946270 


9-7298 197 
9-730018 219.9 26 10969-80z go$5 
97301165949 260292.9-804.1873 


9:9261901 


SINE 


{\ Complement. 


9.8027925 


80307 16 
»803 3596 
8035296 


0.8022.340 


9:301675410.1983248 
10{1980454 
10. 1977660 
10. 1974867 
IO. 1972975 


39 
35 


37 
36 


35 


| Sing [LANG ENT, 
LIIQ, | Tumplement. 


& —rw 


--—- 


- Tang. 


10:1969284 

10.1966494 

10.196370+4 

10, 9029 5 

10,1950 127 - 
1 


34 
33 
J2 
31 


+27 1373.3]-0 
«27 13740] 
+27 E747]; 
«27097 56|. 
+2707766|- 
42705777 
$2793750]| 
2701803}. 
26993 18]. 
-2697835 


4 


2Y* 


my . 


WIE 


"TS* 4 


ps Sine, 


+4. 5M 
"SEN 6 


Tang, 


TANGENT 
1eny. 


" 


309-7418895 


3-921 106 


3.3 2078 29 


31 9-7420803 
3297422710 
33 9-7424616 
F 4 97426520 


9-9 210229 
949 209 39 3 


9.3210574 
9:3213317 


9.9203555 
9.9 20771 
9.920687 


F 


9.8216060 
32 I 8803 
8221545 


10,179217 1 
10. 1739426 


l0.1783940 
10,1781197 


10.1773455 


35 7428423 
36 957439325 
37 974-3 2226 
389-7434126 
39 957436024 
40947437921 


9.92060399.8224286 


9.9205 2 
9.920436 


9.9202678 


ob 


9.9203519Þ 


3227026 
8229766 
8232505 
9.8235244 


IO. 17757 I4 
772974 
10. 1770234 


10. 1764756 


419-74398 17 
4297441712 
43 9:7443606 
449-7445498 
5 


947447 3909 9193464 


9.9201836 
99200994 
9.9200151 
9-9 199308 


9.8237981 
9.3240719 
9-3243455 
9-3246191 
9.38243926 


469 
Ki 


77449280 
7451169 
7453056 


: 


$.9.197619 
9.9196775 
9.9195929 


9194237 


9195083 


9-325 1660 
9.3254394 
9:8257127 
.$259860 
9.8262592 


8.9 190845 


(9:9 187445 


9.9193 390 
9.9 192542 
9:9 191694 


9.9 189696 
9:9 189146 
3296 


9.9 } 86594 
99185742 


9.8265323 
9.826%053 
9.8270783 
9.8273513 
9.827624.1 


9.3278969 
o$28 1696 
9.8284423 
9-8287149 
9.8289874 


Sige: 


TANGENT 


10.1762019 
l0.1759281 


10.1756545 
10.1753809 


10.1748340 
10.1745606 
IO. 1742873; 
10.1740140 
10.1737408 


30-2581 105078893 
29-2579 197 -0789971 
27257538 


4-079 1445 


25\.257 1577-079312 


90,0790 So. 
26.2573480:0792283[}* 


24256967 5-979 396 1 
23/2567774-07948 
224256 537407956- 
21 +256 3 976 


0796451 
202562079 


+079732 
19-2560183/.0798164 
18]2558288.0799005 
1725 5639407998349 
16/.2554501.0800692 
1 5]-2552610-0801536 


142550723 0802381 
.0803225 


13/-254883 1 

12]-254694.4.080407 1 
11].2545057,0804917 
102543 172.0805763 


10.1734677 
10,1731947 
I0.1729217 
10.172648'7 
10.1723759 


9-254 1288\.08066 1c 


2539405080745 
2537523 
+2535642| 
2533703 


10.1721031 
10.1718302 
IQ1715577 
IO.17120F1 
10.17 16126 


2531885 
2530008]. 
.2528132}. 
.2526257 
22524383 
— — 


Tang. 
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42319:7518385 


| Sine To 


SINE 
Complement. 


' Tang. 


ol9.747 5647] 


.g18574219-3289874 


CC ANGENT 


10.1710126 


Complement. 


met. of Sine. 


Com. Arita- 


OC EET 


Ge oh, 


60[.2524383 


03 14-252 


119-7477489, 


9-918459 
9.913403 7]: 
5018318 


91823 29}9-839076g 
.g18147519-$303492 


292599 
329 323 
3295047 


10. 170740 
10.1704677 
1O0.I1701953 


10,169923 1 
10, 1696508 


919-7492425 
1of9.7494237 


819.7490562{9.9178908 


9-9 180620[9.3306213 


9-9 179764 


9-9 17805 1 


9-9177 1949-53 17093 


9.8311654 


9-38393934 


9-53 14374 


10.1693787 
10.169 1066 
10.1688346 
10,16385626 
10.1582907 


1119-7496148 
1219-749 8007 
1 319-7499866 
1419.7 591723 
15] 3-7 503576 


9.9175478 
9-9 174619 
9.9173760 
3-9 172900 


9.91763 3619-83 19811 


9.8322529 
9.38325246 
9.8327963 
g-$3 30679 


1619.7 505434 
17]9-7 507287 
18}g9.7509 14C 
1919-7510991 
201g. 7512842 
21]9.7514691 
22197516538 


2419.7520231 
2519-7522075 


9-917I1179 
9.9 170317 
9.9 169455 
9 9168593 


9-9 166866 
9.9 166002 
9-9 165137 
9.9164272 


9.9 1720409 


9.91677 30: 8346961) 


10.168018g 


10.167747 1 
10, 1674754 
10.167 2037 
10.1669321 


8333394 
9-33 36109] 
9.8338823 
g9-8341536 
9-8344-249 


9.3349673 
9.8352384 
9-33 55094 
9.83 57504 


2719752576119 
2819.7527603 


2619.7523919}9.9163406 


«9162539! 
9.9 161673 


2919-7 529442 


309.753 12309.9 169937 


SINE. 
Complement. 


9.9 160805 


10. 1666606 
10.16633g1 
10.1661177 
10. 1658464 
101655751 
10.1653039 
10.,1650J27 
10,1647616 
10. 1644906 
10.1642196[2) 


9.38360513 
9.38363221 
g9-8365929 
9.8368636 


0:8371342 


| . Sine. J 


*Complement. 


FANG ENT 


Tang. 


10.16394857 
10:1636779 
10.1634071 
10.163 1364 
101628656 


53 
57 
56 
55 
5+ 
J3 
52 
51 


49 
43 
47h 
46 
zl þ 
+4 
43 
42 
41 
40 
39: 
38 
37 
36 
25h 
34 
33 
32 
31 


59þ 
.2520640 
.2518770 
+2516901 
-2515033]- 
»2513167 
+2511302 
-2509433 
+2507575 
5of. 
.2503852| 


- 2494566 
«2492713 
.2490860 


ZOJf. 


2522511] 


-O815I1G 
08 15963 
08 16817 
08 1567) 
0818525 


2505713 


-2501993 
.2500134 
.2498277 
+2496421 


08 1938c| 
«03202 36 


.0821092 
0821948 
.0822806 


«0824522 


0826240 
-082710C 


082 3664 


0825381 


2489009 
2487158 


-0827960 


0828821 
0829683 
.0830545 
:083 1407 


:2485309 
«2483462 
22481615 
2479769 
+2477925 


0832270 


0833134 
.083 3998 
0334863 
0835728 


2476081 
2474239 
.2472398 
-2470558 
2468720 


.0836594 


.0837461] 


.0338327 
.0839195 
.0340063 


35! 


is 2 


— 


—_— 


te EB. 


3+. Sine. | 


STINK 


I 
Complement. - 


209-753 1280 


12-91 59937 


[31.9575 33 118 
2329-7534954 
1339-7536790 
[349-7538624 
13 5 9:7.342457 


—  - -- Le 


9.915926c 
3.9.1 5820c 
9-915733- 
9-91 5646C 


1369-7542288 
37 97544119 
389+7 545949 
39 9-7547777 
409-7 549604 


9.9154718 
9.9153846 
9-9 152974 
9-9 152101 
99151228 


41 967551431 
42947553256 
43 9-7.555080 
44 9-7.556902 


9.9 150354 
9-9 149479 
9.9 148604 
9-9147729 
9.9146852 


45947558724 
46 9-7560544 
47 9-7562364 
+5 9-7564182 
49 947565999 
$09-75678 15 


9.9145996 
9.9145099 
9.9 144221 
9-9143342 
99142464 


51947569630 
52 9-757 +444 
53947573256 
$4947 575068 
[55 9-7576878 


15697578687 


949141584 
9.9140704 
99139824 
9:9138943 
9.918061 


$-3137179 


« 1579-758049 


| SINE 
wm. Complement. 


589.75823029.9135413 
599-75384108[9.9334530 
609.7585913f9:9133645 


»9< 136296; 


3.915553g 


Tang. 
93837 1343 


TANGENT 
Cormptement. 


10.1623657 


9-5374049] 
9-3376755 
9.9 379460; 
9.3332164 
9-3 384867 


10.162595 1 
10.1623245 
10, 162054C 
10.1617836 
1Q,1615133 


:38387571110.1612429 


9.8390273 
3-3839297 5 
3.8395676 
3.0398377 
3.8401097 
9.8403776 
3-8406475 
39-3409 174 
9.841 1871 
3-54 14569 
9.84 17265 
9.84 19961 
9.8422657 
9-5425351 
9.3428046 
9-3430739 
9.8433432 
9.8436125 
9:84 38817 
9-8441508 
9.8444 199 
9.-3446889 
9:8449579 


101574649 


I0.1550421 


IO. 16099727 
I0.1607025 


10. 160.4324. 
I0.160162 3 
10.1598923 
I0,1596224 


10.1593525 
10.1599826 


10.1588129 


20 
wand 


| ISLES 
3C/.246872c 


29/-2466882 
28, 


27-246321C 


26.246 I 370] 


252459543 


2465046 


Com. Arith. 
of Sine Cotn 
.034006 3, 
0840931 
.084.180c| 
.084267c 
©0J4354c 
-084.4.4 12 


24624577 12 
2 37-45 588 I 
22).24.54051 
2162452223 
+24 50396 
-2448569 
+2446744 
2444920 
-2443098 
+244 1276 


ig 
18 


7 
16 


+ 


0845282 
.0846 154 
.0847026 
.0847899 


.o850521] 
.085 1396 
0352271 
0853148 


101535431 
10.1582735 
10.1580039 


10.1577343 


-24.39455 
+2437636 
«4435818 
«2434001 
+2432 185 


14 
13 
I2 
Il 
IO 


0354024] 


-0855779 
0356658 


10.157 1954 
IO.156926 1 
10.1566568 
10.1563876 
101561183 


9142430370 
81:2428556 
72426744 
6/.2424932 
F|+2423 Il!22 


.0861057] 
-086 1939] 


0858416 


.08601 76 


10.1558492] 
19.1555801 
IO.1553111 


9-34.52268 


Sing. : 


—_ 
TANGENT| 
Complement. 


101547732] 


4|-2421313 


0863704] 
.0864587] 


0862821 


Tang. | 


0865471 


2414087 08663551 


—_—_ 


0848772] 
[0849646 


'_ 


” 


-0854901| 


0857536] 


.0859296þ 


© — WW » 


LY 


"" 


| Sine, | 
9-7535913 
9.75877 17 
9.7589519 
97 591321 
9-7 593121 
Wk 759492C 


TODA 


$INE 
Complement. | 
3-9133645 
9.913 2760 
2-9#31875 
9-9130g8g 
9-9 130102 
9.9129215 


Og. -7596718 
39-75985 1519 
76003 11 
919.7602106 
109.7603899 


9.9128328 

9.9127440 
9-9126551 
9-9 125662 
9-9124772 


[11'9.7605692[9 
125, 7607483 
59.7609 274 
143 7911063 
I5/g9.7612851 


9123882 
9.912299 1 
9-9 122099 
9.9121207 
9.9120315 


1160, 7614638 
179. 7616424| 
(18\,, 7618208 
"Y 29+ .761899219 


229-7621775 


9.91 19422 
9.9118528 
9-9117634 

-9116739 
29115844 


2p: 7623556 
7625337 


99114945 
9.9114051 
9.9113155 
9-9112257 
9.9111359 


7632447 
«7634222 
+763 5996 
- 7637769 
329.7639540 
SINE 
Complement. 


9.9 110.460 
9-9109561 
9.9108661 
9:9 107761 
9.9 106860 


Tang. 


TANGENT 
Complement. 


9.8452268 


9+ 34549 56 
9-8457644 
9.346033 2 
9.346 3018 
9:3465705 


10.1547732 


101545044 
10.1542356 
10.1539663 
10.1536982 


10.1534295 


9.8463390 
9.847 1075 
9-847 3760 
9-8476444 
9.8479 127 


10.1531610 
10.1528925 
10.1526240 
10.1523556 
10.1520873 


3.8481810 
9.84 34.492 
9.8487.174 
9.348985 5 
98492536 


10.1518190 
10.1515508 
10.15 12826 
10.1510145 
10. 1507464 


9.8495216 
9-8497896 
9.8500575 
9.8503253 
9.8505931 
9.3508608 
g.85 I 1285 
9.8513961 
9.85 16637 
9.852 1987 
9.38524661 
9.352733 
9.553000 
9+ 353 2680 


10.1504784 
10.1502104|+ 
10. 1499425 
10.14967471+ 
10.1494069 
whe tun 7 un, 
10.149 1392 
10.14387 15 
10. 1486039 
IO, 1483363 
10. 1480688 
10.1478013 
19.1475339 
10.1492665 
10. 1469992 


10.1467320 


Sine. | 


pa iikl 


Aomont. 


Tang. : 


Com. A Com. 
_ ſnot feof Sine 5 
60.2414085 086635 5 


5962412283]. 
58, 2.41048 1 
57) 2408679 
56. .2406879 
55+2405080 


0867.4 
08681 25 
.086901 1 
.o869898 
.087078z 


54.2403282 
5$3..2401485 
52.2399689 
512397894 
50: 2396101 


087 1672 
.087 2560 
087 3448 
0874338 
0875228 


492394308 
482392517 
47-2390726 
46. 2390997 


45.2337 149] 


"0876118 
.0877 106 
.0877901 
.0378793 
.o0879635 


Hy +2385362 
3.2383576 
424381792 
2389008 
402378225 


.o380578 
.088 1472 
.0882366 
.0883 261 
.0884 156 


39.2376444 
38 .2374663 
37\.2372884 
36|.2371106 
35|.2369329 


.0885052 
0885949 
.0886845 


.0887743 
0888641 


342367553 
332365778 
3 21.2 364004; 
311,.2362231 
392360460 


J4 


"—"Y 


.0889 540 
.089 2439] - 
.0891339 
.0892239 
089 3.14C 


Sine, 


STNE 
Complement. [1 Tang. 


TANGENT 
Complemen t- 


"| Com, Arith. 
met.of Sine. |of Sine Cofn. 


Fr —Gm Arith- 


9.763954© 


9.91068609. -8532680 


10.146732C|30 


30, 2360460 0893140 


97641311 
9.7643030 
9.7644849 
9.7646616 
9.7648332 


9-21059599-3535352 
9s 319350579. 8538023 
9-21041559-8540694 
9-9 1032519-3543365 
9: 91023489. 8546034 


9.7650147 
9.7651911 
9.7653674 
9-7655436 


9-310 14449-8548704 
9-9 1005389.3551372 
9-90996339-3554041 
9-90987289.8556708 


9-707 «7657 19719 
4119+ 27658957 
9.7660715 
9-7662-473 
9-7564229 
9.7565 598 5 


90978219-8559376 
9-9096915'9.8562042 
9:90960079.8564708 
9: -9095099 9-8567374 


299: 99941909. .$570039 


9 90932819. 8572704 


97669492 
9-767 1244 


9.76677 39/9-99923719-8575368 


9-999 14619.8578030 
9-90905509.3580694 


10. 1440624 


10.1427296{15 


9.7672996[9-9039639 
9.767474619-90887 27 


9.8583357 
9.85386019 


10. 1464648 
10-1461977 
10. 1459306 
10.1456635 
10. 1453966 


10.1451296 
10. 14.43628 
10. 1445959 
10.14443292 


10.1437958 
10.1435292|l 
19.1432626|17 
10.1429961 


10.1424632 
[0.1421969 
10.1419306 
l ©, 1416643 
10.1413981 


9-767649419.9087814 
9-7678242[9-903690 1 
9.7679989[9-9055988 
9.7681735 9085073 


9.8588680 
9.8591341 
9.8594002 
9.38596661 


9.768348cſ9.9934 159 


9.8599321 


9-768522319-9083243 


9.76887071[9.908 14.11 
9-7690448[9.905049. 
9.769218719-9079576 


.8601980 


g.76869661[9.90823 27]9.8604638 


.38607296 


-86099 54 
8612610 


SINE . 
| #5 Sonplenent. Qu. Sine. 


TANGENT 


Complement. 


10.1400679 


10.1387390 


PR Pg [-, 


10.1411320 
10.1408659 
10.1405999 
10.1403 339 


10.1398020 
IO, 1395362 
I10.1392704 
10.1390046 


a, 58689, 059404 1 
28:23 56920-089494.3 
27. 235F IST; 0395846 


26. *23533 4-0396749 
25'. [235 164$-0897652 
242349853 0898556 
$3434 0890899461 
22+2346326+0900366 
21/2 3445640901272 
Per 0902179 
1972341043, 05603085 

8:2339285, -090399 3] 

e2337527, 0904901 
is, 233 5771-09058 I0, 

| #23 34015-0906719 
fanny .0907629 


1 3]-23 30508-09085 39 
12/423 287 56- 0909450 
11] 2327004) 0910361 
10 2325254: »©9 11273 
gf «2323506: .0912186 
8' 2321758- 09 13099 
Y- 232001 1:09 14012 

.2318265; 09 14927 
,2316520.0915841 
> 1477709167 5 
+23 130340917673 
2311292-0918589 
2309553 919506 


-.- 
4+ 
3þ 
2|- 
| 
© 


23075 13,0920424 


lb AD CI >, OS Ree oi is 


th. _— 


3 - 


— woe 


4 . - LES ) 
vl . 
F #3 © + 


OTE ID 


. 
4 a 


PO TRY a 


Zine, 


S1i%t 


Complement. 


I ang. 


i ANUENGIG 


Complement. [ 


3-769218 [9.9079 576 


9-861261Cc 


freer. q of us 


tO, 10.1387390'60 423078313 


| © & cou SE” EL 


9-7597399 
9-7699 134 
97700868 


9:7693925]9-9073658 
9. 76956629. 9997 


740 
-907632C 


9-997 5901 


9.3620578 


3-9074980[9.3625887 


3-8615267 
3-38617923 


——— 


18623233 


19.1384733 
10.1332077 
[0-1379422 
10.1376767 
IG.1374113 


9+7 702601 
947704332 
9.770606313 
9-7707793 
9.7709522Þ 


- m—_ 
— 


py ad has 
+ w mw 


9-9074059 
3-9073138 
9072216 
9070008 
2-9070370 


3-8628541] 
Js 8631195 
9.863 3848 
9.8636500 
9-8639152 


10.137 1459 
10.1368805 
10.1366152 
10.1363500 
10.1360848 


9771 12459 
9-7712976 
9-77 1470213 


9.77 18 I5CctH9 


.9069.446 
9.9063522 
5-9067597 
3-9066671 
9-9965745 


9-77 19872 
9-7721593 
9-7723314 
9*7725033 
97726751 


.90648 19 
9.906389 2 
9+9052964 
9-90620361[9 
9.906 1107 


3.864 1803 
9-38644454 
9-8647105 
9-364975 5 


9.8 


652404 


10.1358197 
10.1355546 
10.13523895 
10.1350245 


10.1347 596[45 


9.8655053 
9.8657702 
9.3660350 
.38662997 
9-8665644 


10.1344948 
10.1342298 
10.1339650 
10.1337003 
10.1334356 


9-7728468 
9-773018519 
9-773 1900 
9-773 3614 


9-7737939 


9.7738749 


947740459 
9-7742 16 


947735327 


819-905272.2 
9-7743876 


-9060177 
9059247 
9.9058317 
99057386 
9-9056454 


9-866829 1 
9.8670937 
9.8673583 
9.8676228 


9-8678873 


4 -905FF22 
9054589 
9-905 3656 


9.36815 17 
9.8684 160 
9.38636804 
9.8689446 


9-905 1787 


SINE 


_ Complement. 


Sine, 


19.369 2089 


10.1331709 
10.1329063 
10.1326417 
10,1323772 


10,1321127 


10.13134833 


10.1315840 
10.1313196] 


10.1310554 


10.1307911 


paul 


Tang, | 


41 
40 
3 
3 
37 
36 


34 
33 
32 


'53 


33} 


31þ 
zO 


5$9/-230607 |. 


+-2304338 
+-2302602 
. 2300366 
+2299132 


_—_ Mn 
of Sine Cow, 


-O9 204.24] 
0921340 
-09 22.260 
-29 23180 
-09 24099 
»©9 25020 


-2297 399 
«2295668 


22939397 


.2292207þ.9923707 


|-2290473|.09296z0]. 


0925941 
-59 26962 
.0927 184 


2238751 
2287024 
2285298 
-2283574 
.2281850 


-©9 30554 
0931475 
«©Q 32403 
933329 
:©9 34255 


-2280128 
-2278407 
+22766836 
22274967 
-2273249 


0935181 
09 36108 
.0937036 
0937964 
-09 33893 


: 


22271532 


.2268100 
.2266386 
2264673 
.2262961 
42261251 


22259541 
2257832 


| 


0939823] 
+22698 IS 5-29 o 


pey 
-094-3 54 


09.407 
09416 


3 


0944478] 
0945411 
.0946344 


-2256124.0948213 


0947278 


— hw. 4 —_— — —_— = 


F 


» 


OY HY we RY COS NY CC————— 


Sine, 


STNE 
Complement. 


Tang. 


9.7743576 


9-905 1787 


3-869208g 


97745553 
9-7747288 


319-774599 3 


9-7750697 


3519-7752395 


3.9950552 
3-30499 16 
3-9048980 
3-904504 3 
39047 104. 


3-5694731 
9-38597372 
9.870001 3 


9.270265 3 
9.8705293 


TANGENT 


Complement. 
10.130791t 
10.1305269 
10.1302628 
10,1299987 
[0.1297 347 
10.1294707 


947754101 
9-77558C1 
9-77 57501 
97759199 
3-77603g7 


9.9046168 
3.9045230 
3-904429 1 
3.904335 
39042411 


9-8707933 
9.87 10572 
9.871321C 
9.8715848 
9.87 18486| 


9.7762593 


:19-7764289 
3197755933 


947767676 
3-7769369 


3-9041470 
9-9040529 
3.3039587 
9-9038644 
9.72037701 


9.8721123 
9.38723760 
9 8726396 
9.372903 2 
9.8731668 


3-777 1060 


3*77 74439 


3-7776128 
3-7777815 


3-9036758 
3.7035813 
2.3034.368 
3e-7033923 
9-903 2977 


9.37 34.302 
9.8736937 
9-37 39571 
9.374220. 
9.8744838 


97779501 


: [9-7781186 


9-7782870 
$419-7784553 
$519-2736235 


56[9.7787916 


37739596 
9-7791275 
97792953 
[3-2764046 
SINE 


Complement. 


9.9032031 
9.903108.4 
9.90301361[9 
9.9029 188} 
9.9028239 


9-8747470 
9.8750102 

$7527 34 
9.8755365 
g9.8757996| 


9.9027289 
9.9026339 
9.9025 389[9 
9.90244 38 
3-902 34-36 


(+ 8760627] 


9. 0168257 
3765886] 


9.8768515] 


9.877 1144 


Sine. 


TANGENT] - 
Complement: - - 


LO. 1292067 
10.12894.28 
10.1286790 
10.1284152 
10. 1281514 
10. 1278877 
10.1276240 
I0.1273604 
10.1279968 
10.1263332 


110.1 265698 


10. 1263063 


10.1260429 


10.1257796 
IO. I 255.162 


[10.1252530 


10.12498y8 


10. 1247266] 


10.1244635 


S{-)$ 6 G0 
242004 


10. 1239373 
19) 1236743 
19; 12341 14, 


> A—_ 


COWS 


bs - 


FLOOR TTY 


Q 


& 


ww + 


27h 
261. 
25]- 
244- 
23} 
22} 
2 Ih 
[20 . 
ig 
18 
7 
16 
>) 
14 
I3 
I2 


EE 


vx 


T. 


2M 


' Com. Arith- 


metic. of Sine $i 


-2256 124 


ME A 
ar I 


0943213 


0949 1483 | 
09 50984 
.0951020 
0951957 
-09 52894 


2237407 
22235711 
2234017 
.2232324 
.2230631 


03]-0957585 


0953832 
0954770 
*0955799 
-09 56649 


0958530 
0959471 
-09604 13] 
.0961356 
-0962295 


.2227250 
«2225561 
.2223872 
+-2222185 


.2228942] 


-0963 243} 
.0964 187 
0965132 
.0966077 7 | 
0967023} 


.2220499 
2218814 


-2217130 
2215447 
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-0967969 
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© 9.7794536 


3.992 3486 


© 9.7736306 
2 9.779793 
3 9.7733955 
49.7901325 


_$3$9.7503000 


392245 334 
9-39215d 1 
3.99265628 
2-9019674 
3-90 13340 
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”" (10g9.7811444 
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9.90 16808 
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£=9.7827958 
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9.9003 367 
9.9002403 
9.9001438 
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9.8998539 
9.-8997572 
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9.8995636 
9.8994667 
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3.8815765| 


9.8844 572: 


IO. 
10. 
10, 
IO. 
IO. 


1213093 
1210467 
1207842 
1205218 
1202592 


10.1223600; 


IO, 
IO, 
IO, 
IO, 
IO. 


IO, 
IO. 


1199963 
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1194723 
1192100 
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+59: .7869056 


419.78625229. 59339689. B878554 
429-7864 1 579- 89829929. 8881165 
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4819- 806 2544ſ9-885521519-9207 329]10.079267 112}. 193774561 14478x 
4919: 80640601[9.8854162/9.9209898|10.0790 102] 1]. 193 594cþ 1145839 
5ol9- .806557519.8353109{9.9212466|10.0787534[19|. 1934425 . 1146891 
51 9.3067089[9.355205519.9215034|10.0784966| 9þ1932911].1147945 
5219: .806860119.8851000{9.9217602|10.0782398] ®|. 1931398]. 1 14900c| | 
5319+ 8070114|9.8349945j9.9220170|10.0779830| 7|.1929886|.1 150055] 8 
5419: .807162619.8848839ſ9.9222737|10.0777263] ®|:1928374|.115111 F Þ 
5519: 8073 13619-3884783 2{9.9225304|195.0774696]_5]. 1926864|.115216+} | 


9.807464 61[9-88467751]9.922787 1[10,07721 29] 419253541 153225 | 
| 
| 


So—_ --omn > — wr wee COOeHPRErS. cre... 


_—_ 
m—__ v4 


571 .8076154[9-8845717[9.9230437|10.0769563| 3|-1923846].1 154283 
5819: 8077662[9.3344659[9-923 3004|10.0766996 1922338] 1155341 
5919-3079 169ſ9-38843599[9.9235570110.0764430] |. 192083 1 .1 156401 
6019:393067 5]9-38342540[9.9238135110.0761865| 2-1919325|.1157460 


. . TANGENT 
Complement. Sine, Complement. | ._ A 


-g " 
_H— —— 


© CEEETEDED 


J 


j! 
I11 


BY "IT EY 


_— 


; oth 


_ 7 


0O-J 2s wo EN 


113 


114 
15 
16 
7 


gn 


—_ 


Sins. 


SINE 
Complement. 


Tang. 


TL ANGE NT 


Complement. 


Com. Arith- 
| met. of Sine. 


Com Ari. | 
of Sine Com, 


Yo80675][9-3342540 


99238135 


10.076 1865 


ved I919325 


+1 157460 


9.808 3 
9.808518 


9.809269 1 


9.8094 189 
9-309 5636 
9.8097 182 
Js 8098678 
9.800172 
3.3 101666 
9.8103 159 


9.308248 9-004 147 9 


36d 


9-8086690g.333$294 
g9-3088 192/g9.88 37232 


9+-9240701 
9-9 24.3266 
9-9 245331 
9-9 248 396 
9-92 50960 


3-8089692(g.883 6168/99 25 3 524 
9.3091 19219-8383 5 104]9.9 256088 


9-383 34039 
9-883 2974] 
9.883 1908 
9.883034 1 
9.83829774 
9.3828706 
9.33827638 
g-8826568 


9.9258652 
9.926121 
9-9263773 


10.0759 29G 
10.07 56734 


10.0754165|5 
10.075 16045 


10.0749040|5 5 


10.0746476 
10.0743912 
10.0741343 


10.0738785 


[0.07 36222 


9-9 266341 
9.9263904; 
9-927 1466 
9.9274025 
9-927659C 


9.8 104650 
9.8106 14.1 


"SIND - E. 
Compltem-nt. 


9.88 25499 
9.38244 28 


9.8823357 
g9.8822285 
9.88212139 


1917820 
1916316 
1914312 
.1913310 
.1911808 


dhrke 
«1159582 
116064 3 
-1161706 
1162768 


.1910308 
. 1908808 
1907309 
.Ig05811 
1904314 


1163832 
1164896 
1165961 
1167026 
1168092 


10.073 3659 
10,073 1096 
10.07285 34 


10.0725972 
10.0723410 


9.9279152 


9.9281713 


9.9286835' 
9289396; 


9.882914C 
9.38819067 
9.88 17992 
9.38 169 18 
9.38 1: 8815842 


5.88 14.766 


3812612 


[3 9-$12396519.88 11534 
3019-81254449-88 104.55 


9.92945 16 
9.929707 

9-9 29963 

9.9302195 
9.9304755 
9-9307314 
9-9 309872 
99512431 
9-93 14989 


Sine. 


9.9 284274 


10.07 20848 
10,07 18287 
10.0715726 
10,0713165 
10.07 10604 


CANGENT 


Complement. 


9-9291956|110,0708044 


10.0705484 


10.07029 24 


10.0700364 


10.0697805 


.1902818 
1901322 
1899828 
1898334 
1896841 


po 10vige 
o1170226 
.1171294 
+1172362 
»1 1734.32 


.1895350| 
1893859}. 
.1892369]. 
.1890879]. 
1889391 


1887904 
1886417 
183493 1 
,18334.46 
.1881962 


1174501 
175572 
1176643 
1177715 


1178787 


1179860 
1180993 
1182008] 
.1183082 
.1184158 


10.0695 245 
10.069 2686 
10,0690128 
10.0687569 
10.0685011 


- Tavg. 


1880479 
1878997] 
1877516]. 
.1876035 
.1874556 


1185234 
1186311 
1187388 
1183466 
1189545 


Po 


Sine. 


SINE "6g 
Complement. | Tang. 


[ ANGENIL 


Complement. 


| ' 


Cum Arty 
metic. of Sine. 


3019.3 125444 


9.88 10455 9-93 14989 


9.31 26923 
219.8 128401 
9.8129878 
9.8131354 
3519.8132829 


9-8809376 9-93 17547 
9.-88082969-9320105 
9.8807215 99322662 
9.38061 349+ 9325220 
9.8805052 99327777 


10.065501 1 30]. 


10.067733 


7 


10. 0674780/26]. 


10.0672223 


9-8134303 
9-8135777 
9-8137250 
9.8138721 
4019.8140192 


9.88039709493 30334 
9.8802887 9-93 32890 
9.8801803 9-933 5446 
9.88007 19 9-93 33003 
9.87996349-93405 59| 


23þ 


19. 669666/24|. 


10.0667110 
10.06645 54 
10.0661997, 


10.0659441|=© 


9-8141662 
9.8143131 
9.8 144.600 
9.8146067 
+519.3147534 


9.87985489-9343114 
9.8797462 9-9345670 
9-8796375 99348225 
9.879 5287 9-9350780 
9.87941999-9353335| 


4619.8 148999 
9.8150464 
4%9.8151928 


9.87931109- many 
9.8792021 99359444 

g9.37909309-9360998 
g9.87898409-9363552 
g9.87887489.9366105 


9.8156315 
9.8157776 
$159235 
38160694 
39: 8162152 


9:8787656 9-9368659 
9. 8786563 9- 9371212 
g9.87854709-9373765 
9-87843769-9376318 
9.873832819-9378871 


10.0651775 
10.0649220 
10.0646665|15 


10.0656886 
10.0654339 


23+ 
22]. 
21]. 
20]. 


1879122 


1363697]: 
1864223|- 


1862750 
1861279]. 
1859 $08]. 


-1874556|! 


-1873077| 
237 1599] 


1868646|- 
1867 171] 


1196030 
1197113; 


1198197 


ti99281 


1200366\ 


19]. 
13]. 
IT]. 
16]. 


1858338). 
1856869]. 
1855400] 


1853933 
1852466]. 


1201452 
1202538 


1203625] 


1204713 
1205801 


10.0644-111 
10.06.41556 
10.0639002 
10.06364.48 


10.063 38g5|10|- 


10.0631341 
10.0628788 
10.0626235 
10.0623682 
10.C621129 


019.8163609 
$719.8165066 

9.8166521 
219. 8167975 


229.81694.25 


9.87821869-9381423) 
9. 87810909. 9383975 
9-8779994 9-9386527 
9. 8778896 9+ 9389079 
9.8777799/9-9391631 


10.0610921 
10.0608369 


10.0618577 
10.06 16025 
10-0613473 


SINE 


TANGENT 


Ul Complement. 


Sine, | Complement. 


Tang. 


lo-wwzl. * Re CEA 


S_| 


1851001 
-1349536|- 
.1848072]. 
.1 846609]. 
-1845146|- 


-12068g0ſ 


1207979 


1209070. 


I21016C 


«I211252þ 


184.3685]. 
1342224]. 
1840765 
.1839306 


1212344] 
q 


1213437| 


121453C 


1216719 


1836390 
1834934 
-1833479|- 
.1832025|, 


283057! 


1220906 
1221104 
122220) 


| 


1215624} 
.1837848]. 
1217814] - 
I2ISg91C| 


6 WD 


; 


Ft 


— COR 


25'S 


EIE— ————_ II 


Sine, | 


D SINE 
Conplem:nt. 


Tang. | 


TANGENT 


Conplement. 


EP 
9.5 [694-2 


3-$777799 


3-9391630 


10.0608 369 


[ 9.8 17088219 
1 9-8172336 
49. 8173735 
<o 8175235 


6 8198133 
19.8179581 

9.8181028 
2 9.8182474 
—9. 8183919 


—29.81- "Ir 


x iy 
Bo 377560 1 
9.3774501]9 
9.377 3$01 
8772300 


3-9396733 


So4oi835 
9.9404335 


9.9394182 10.06058 18 
10.0603 267 
9399284 10.06007 16; 


10.0593 165 
10.0595615 


877 1198 
9.8770096 
3-3763993 
9.8767889 
9.8766785 


29414585 
39-9417 135 


3.94069 36 10.959 3064 
3.9409436 10.05905 14 
3-9412036 10. 0537964 


10.0585415 
10.0582865 


' 9-8185364 
RE 38186807 
I 9. 8188250 
42 3189692 
29.8 191133 


= 


9.8765630 
9-8764574 
9.8763468 
9.3762361 
9.8761253 


3-9419654 
99422233 
9:94247 $2. 
3:942733 1, 
3-9429873; 


10.05303 16 
10.0577767 
10.03575218 
10.057 2669 
10.0570121 


[-19- B192573 
\g9- 38194012 
9-319 5450 

19g. 8196887 

—=|19-3198325 


9.8760 145 
9.37 59036| 
9.3757927 
9.8756816 
9.8755706 


9-8204063 
3205496 

26 WoL 3206927 
9 9.-8208358 
.8209788 
a1 8211217 
30 2.3212646 


* {1 SINE 
© Þ Complement. | 


9.5754594 
948753482 
9.8752 369 
9.875 12.56 
9.8750142 


3.9432428; 
3-9434976, 
3-9437 524, 
9-94-40072 
9.944-2619 


10.0567572 
10.0565024 
10.0562476 
10.0559928 
10.0557381]+2 


9:94477 14 
3515580 


9-9452807 


9.945335 


3:9445166 10.05 54334 


10.055228613 
10-0549739 


10.0547193| 


10.054.46.46 


| 


"Com. Ari 
___ netic. of Sine, 


60 


Com. Ari th 


| of Sine Com 
1330574. 


I22220]1 


59. 
53 
FT. 1826215 
1824765 
55-1823315 


1816081 


13291153]. 
.1827666/. 


122330 
1224399 


1225499 


1220599 
1227700 


1821867]. 
.1820419|. 
18189721. 
1817526]. 


1228802 
I 229904 
1231007 
1232111 


«1233215 


e1813193 


45.1808867 


*1814936|. 


.1811750l. 
.1310308], 


1234320 


«1235426 
1236531 


1237639 


1238747 


++. 


+1.1803112 
49, 1801675 


1307427. 
+3.1805988]. 
421804550} 


1239855 


1240964 
1242073 


1243184 
1244294 


39'.180023g9|. 


z8 1798824]. 
371797370 
36.1795937þ 
33. 1794504; 


1 245406 


1246518 
11247631 


8 
1249858 


9.8749027 
9.37479 12 
9-$746795 

98745679 

g9-3744561 


3-94604+7 
9.946299 3 
9-9465539 
9.9458084 


3.945790] 10.0542100 


19.0539553 
10.0537007 


10.0534461, 
10.0531916130 


Sine. 


TANGENT| 
Complement. 


Tango, 


3$4.1793073| 
33,, 179 164-2|. 
321790212] 
31, 1788783]. 
30. 1787354] 


1250972 
1252088 


1253205 
1254321 


1255439 


x 
43 


— 4. — 


A 


| 


_—_— 


ISS» 
+l, Sine. * 


Complement. 


[309-32 12646 
[319-32 14075 
329-321550C 
339.82 169 20 
449-3821835.1 
359-3219775 
269-$221198 
(35/9-$222621 
z39-3224042 
3993225463 
[409-8226883 


[3-87 44.561 
3-57 43443 
3-8742325 
3-5741203 
3.38740985 
9.387 3396\ 
3-37 37344 
9.87 36722 
9-8735599 
9.87 34476 
9.8733352 


41'9-8228302 
[1298229721 
439-8231138 
449-$232555 
459-3233971 


9.8732227 
9.873 1102 
9-8729976 
9.3728849 
9.37 27722 


146 9-3235386 
479-38236800 
489-8238213 
499-38239626 
509-324 1037 
F1 9.32424.48 
529-3243858 
53 9-324 5267 
54 93246676 
5 59-3 248083 
569-3249490 
57 9-8250896 
589-8252301 
599-8253705 


609.B255109 


9.3725466 
9.3724337 
9.8723207 


9.3720945 


9-8719913 
9.8718681 


| 


9.3715279 


| Sine: 


SINE 
| complement. 


| 


$SL1NE | 


9.3726594 


9.8722076 


9-3$717548 
9.8716414 


9-37 14144 
9.87 13008 
9.8711872 
g9-3710735 


3-9468245 
9.9470630 
2-9473175 
39:947 5720 
3-947 5265 
3.94380810 
2-9483355 
2-948 5899 
2-9439443 
3-9490987 
3-9493531 
3-9496075 
3-9498615 
3.9501162 
3-9503705 
3.9596248 


| CANGEN | 


Co nplement. 


10.095 29370 
10.0526325 
10.05 24280 
10.0521735 
IC.OfFTHL9 


'metic. of Sine, 


20-198 5927 
"a 


25\. 1780225 


10.05 166.45 
10.0514101 
IOOFIILFF7 
I10,0JOgoTL 3 
10.0506469 


10.0503925 
10.0501381 
10.0498838 
10.9496295 
10.049375JU 


24\, 1778802 
23].1797379 
22.1775958 
21.1774537 
20,1773117 


125767) 
1258796 
1259915} 
1261035 
1262156 
,1263278 
$1264401 
.1265524f 
1266648 


WY” 


19H 177 1698 
81770279 
17 
16].1767445 
15] 1766029 


_— 


1768862 


$1267773] 
1268898 
+1 270024 
»I271151} 
1272278 


99508791 
9-95 11334 
3-9513876 
9-95 16419 
9.9518961 


10.049 +209 
10.0488666 
10.04836124 
10.0433581 
10.0481039 


14 
13 
12 
11 


101758963 


9-9521503 


9.95 240+5 
99526587 
9-9529129 
9.953 1670 


10.0478497 
pad? 1k. 
10.047 3413 
10.0470372 
10.046833 30 


1754733 


9.9534211 
9-95 36752 
9.9539293 
9-954 1834 
9-9544374 


Complement. 


[FANGENT) 


10.0465789 
19.0463248 
10.04.60707 
10.0458166 
10.0455626 


.17646 14.127 3406 
-1763 2001274534] 
1761787 
-1760374-1276793] 


1757552 
1756142 


1753324 
.1751917|-1283586| 


-1275663 


1277924 
-1279055]|, 
.1280187] 
.1281319 
«1282451 


Tang. 


L m— 


—w — 


1750519 


1236992 
12882128 
.1289265 


1 28472 18 
.1749104þ.1285856| 
1747699 
1746295 
| 01744591 
a 


P—_— 1 


om. Arith-" © AY You 
of Sine Com: 


10.053191639, 17873 541255436 Fn <<" i 


x 

| 
«1256557 | «J 
J©O. " 


«T7 
299785074, 
26.1731649 


—_— xr”, 


_—_ 


oo» Sno ——: "> . — 
_ _ = 


LA SINE-[-- 


Ca. nplemen r, 


Tang. 


312-9 F44-374 


10.045 $626j60 


JELLEA 


mY þ <p 87 


118 


| 4]>-$260715]9.$706 175 
4 2-$26211419-8705039 


719-9546915 
1-9 549453 
7-9 $$1995 
I-9 554535 
295 5727 


10.0453 08 5 


10.0450545155}. 


10.0448005[5 
10.0445465 
10.0442925155 


1 BY 26351 
7? 9-326491 
8 3.8266 307 
$19-3267703 
1c[9.3269098 


9. .$70 1613 
3-870047J0 
9-3699 326 


3-9559615 
2-9562154 
»Þ 9564694 
3-9567233 
3-956977 2 


10.0440385 
10.04378346 
10,0435307 
10.04.32767 
10.04.30228 


1739285}. 
-1737886|. 


LIE 


1290403} 
1291542 
1292681 
1293821 


1294961 


1736488 
1735090 
-1733693 
1732297 
+17 30902 


.1296i02 
1297244 
.1298387 
«1299530 
-1300674. 


11 9.8270493 
4112 3-327 1387 
13 3.3273279 
I4 3.3274671 
l5| -.3276063 


9-8693182 
9.38697037 
9-369 539 1 
9.8634744' 
9-369 3597 


3-3572311 
3-957485c 
2-957739g 
9-9579927 
9-958246F 


10.04-27689 
10.0425 150 
10.0422611 
10.04.20073 


IO, 041753 5ÞhH5 


16 9.3277453 
7 9.8273843 
9.8280231 
19].828 1619 
a 9.3283006 


I 9.3234393 
2219.82857789.8685548 
2319.8287163 
2419.8288547 
2519-32890 309.8652088 


2019.329 13 1219.36309 34 
*712-829269419-3679779 
? 9 8294075 


9-869 24.49 
9.8691301 
9.8690152 
9.3639002 
9.868785 1j9- 


9-9559004 
39-9587 542 
9-9 590059 
9-9592618; 


9.8686700 


9.8634 396 
9.8633 142 


9.3678623 


9-382954.5419.3677466 


A8296835 


SINE. 
Complement. 


9.38676309 


9:9597693 
9-9600230 
9.9602767 
9.9605 305 
9.9607842 


[10.0402307 0402307 


1729507 
1728113 
1726721 
1725329 
- 1723937] 


-1301818 
1302963 
-1304109 
1305256 

1306403 


44 
43 
+2 
41 
40 


lO. 0414996 
10.0412458 
10.0409920 
10.0407382 
10.0404845] 


1722547] 
I721157þ 
1719769}. 
1718381 
1716994 


1307551 
1308699 
1309848 
.1310998 
-F312149: 


39 
38 


37 
36 


FF 


10.0399770 
10.0397233 


10.0394695 
10,039 Z158}35 


3-9610378 
9-9612915 
9.9615452 
3-96 17988 
9.962052 5 


Sine. 


ernment: 


[ANGENT 


34 
33 


<a 


10.0339622 
10.0387085 
10.033.4548 
10.038201213 


I1.1704.546 


1715607 
1714222 
1712837 
1711453 


1710070f: 


-1313300ſ 
1314452 
1315604 
-1316758 
317912 


1708688 
.1707306 
1705925; 


1003794752 


» ad i 


1703 167 


Tang. [4 


13 19066 
1320221 
1321377 
e1322534 
> 1323961 


| A 


ao ronemag atone 
"ITE Wi Tang. ETAL 


ts 


30 
41 
p< 
3319 


35 
36 
37 
38 
39 
by 
41 
42 
43 
44 
+5 


9- 3299539 


34.8 


9-83 11950 


529.8324.246 


9.8337833 


; Sine, Taz 


0.8296833 


9.32982 12ſ9.8675151 9.962306 1|10.0396939|29 


9-867 39929-9625 59710. 0374409 
9.867283 3 9-962 13 3, 10.097 


8300966 
$30234219 
I. 9.8303717 


9-3671673 
9.8670512 


9.9630669 
949633 204] 


"53S: 


9. De 9-9620525|19.937947 5 30]. 


10.0369 33 1 
10. 0366796 


9.830509 1 
9.8306464 
9-38307837 
9.8309209 
9.83 10580 


1351/2 


"ks 


Com-Arihe JCom. It 
metic. of Sirte-} Sine Com. 


1703 167|- 


Shore dy 


25 


9-86693 519-963 5740 19.0364260 24 


9.8668189 
9+ -5667026 
9.8665863 


9.38664699 


9-9638275] 


9-96408 11 


9.9643 346, 
9.9645881 


9.8313320 
9-83 14688 
9.8316056 
9.83 17422 
9.8318789 
9.8320155 
9. 3321519 
9.8322883 


9. $663 534, 
9.3662369 
9.8661202, 
9.3660036' 


99643416 


9-9650951 


9-965 3486, 
'9-9656020 10.034.3980 


10.0361725 
10.035918g 


10.0356654 


10.03541 19j<- 


10.035 1584 


10.03 49049 
I ©, 03465 14 


9.86588689. 9658555110. 034-1445 
9. 86577009. 966 108g; 10.0333g911 


9.3656531' 


g9.3755362(g- 


9.8654.192 
9.8653021 


9-9663623 
9666157 
.966869 2 
vs 9671225 


10.03 36377 
10.0333843 
10.0331308 
10.0328775 


9.8325609 
9-38326970 


9.832833 119. 


9-83 29691 
9-8331050 
9-8332408 
9.8333766 
9.8335122 
9-8336478 


9-865 1849 
9.8650677 


9.8648331 


9.8647156| 


98645981 
9.8644806 
9-864 3629 
9-3642452 
9-8641275 


SINE 


Complement. 


Sine, P 


86495049 


9: «9673729 
9-967629 5, 
-9678827] 
9-968 1360 
9-9683893 


g9-9686427 
9-9683960 
9-969 1493 
9-9694025 
9-9696559 


TANGENT] 
Complement. 


10.03 26241 
10.03 23707 
10.0321173 
10.03 18640 


10.03 16107 


10.0313573 
10.0311040 
10.0308507 
10.0305974 


10.0303441 
Tang. 


'23 
22 


20 
=; 
13]. 


17h 
16 


15 


2 1]. 


1701788]. 


-1697658 


+16894.-20}. 


1700411]. 
-16990 34 
1328327 
1329488 


1696283 


1694909 
«1693536 
-1692163 
169079 1 


1332974 
1334137 
1335301 
1336466 
1337631 
1330797 
1339964 


,1688050!. 
1686680/. 
1685312). 


1683944 
1682577]-1341132 


14|- 
I 3þ. 
I 2]. 
Ih 
IO 


1681211\.1342300 
1679845;-1343469 
1678481 1344638 
.1677117|.1345808 
1675754 
1674391] 
1079030: 1349323 
1671669. 1350496 
-1670309}.1351669 
166395013 52844 


FPRTTY® SI 000 


«1667592!.1354019 


1664878|.1356371 


«1662167/.1358725 


= 
as 


_— 


1324849k7 : 
1326008 - 
«1327167]. * 


1331811} 


2 


1346979] 
1348153] 


: 


-1666234\.1355 194] 


” : 


1663522), 1357548 b 


- 


2 ERA REAP My PO EEG Ot - 
£* . \ 
a "—_— 
-—- 


| 


+35 __ 
© [9.833783 3 
119.3339 188 


6. att Cotes hoo 


bs 

EL. 

ET IRON 
: 


- 
+ 


319.3 34.189 
+9.$34324 
_$19-5344597 

5 


Sine 


"S1N " 
Complement. Tang. z 


—— Ct 


- Complement. | 


9.364 1275 9:9696559 


$340541) 


; 


9. 364803 6996396 969909 1 
9:.36z$ 179-9791624 
9-36377379-9794+157 
9:3636557,9-9705635 
9. 286353769 9709221 


10.030344.1 


10.0300909 
19.0298 376 
10.029584 3 
10,0293311 


10.0290779[55 


93345948 
9.5347297 
9.834.3646 


9.3 351341 


9+3349994 


9:36341949-9711754 
9-$63301 19- 9714286 
9. 86318285 9716818. 
9.$630644/9-97 19350 
9.86294609.97 21882 


10.0288 246 
10.0285713 
10.0283 182 
10.02B0659 
10.0273118 


9.33 52688 


9.38355378 
9.8358066 


9.8354032 


3-8356722 


9.86282749-9724413 
9-86270889.9726945 
9-862590219-97 29477 
9.86247149-97 3 2008 
9 3623 5269) 9734539 


10.0275587 
10,0273055 
19.0270523 
10.026799 2 
10.0265461 


"Com. Aarntu- 
met, of Sine 


- 1662167» 


.166c81 2/, 
1659459, 
. 1658106 
.1656754). 


.1655403'-1364624 


Com Arty. | 
of of Sine Con 


1358725 


1362263 


* 1359904 
1361083 


1363443 


1654052. 
1652703. 
1651354 
. 1650006 
-1648659|. 


1647312 
1645967 
1644622 
.1643278 
164193 


«1369356 
1370540 


1365306 
1366989} 


4 


9.53 59408 


9-8362091 
9:8363431 
9.836477 1 


9.8360750 


9.36223389.9737071 
9.3621 143g 9739602 
9-86 1995819-9742133]1 
9-386 187679-9744664 
9.861757619.9747 195 


10:0262929 
10.0260398 

10.0257867 
109.0255336 
10.0252305 


8 366 109 


9.3370121 


9:3367447 
9.3$368784 


98371456 


9-361638319.977497 26 
9-36151909.9752257 


10.0250274 


10.9247743 


9-361399719.97 54757 
9.2612803{9.97573 15; 
9.861 1608g.9759849 


10.0245213 
10.0242682 


10.0240 151] 


137 


1640592 
1639250 
1637909! 
.1636569/. 
1635229. 


11371726 
1372912 
.1374098 
1375286] 
«1376474 
«1377662 
1378852 
1380042 


1381233 
1382424 


1633891):1383617 
1632553). 
.1631216 


.1639879 
,1628544 


9-3372791 
9.8374125 


9.8375458 
9.8376790 
3919.8378 122 


9-361041219.9762379 
9.386092 1519.9764909 
9.860801 8g. -9767440, 
9.360682 1j9.9769970 
9.86056221g 9772500! 


10.0237621 
10.0235091 
10.0232560 
I0.02 30030 


10.0227500 


SINE 
Complement 


ANGENT 
Complement. 


Tang. 


_— 


Sine. 


,1627209 
1625875 
1624542 
1623219 
1621878 


>] 386093 
1387197 
$1338392 


1384810 


1389588 
.1390785 
«1391982 
«1393179 


1394378 


—_ 


w O 


_ 
£1 L 


—mam—_ Oo 
- 
= 


} iS w ww B B+ OO GCOM OO OO ONpPN uv oO www rp WIE SC ICS 


Rey" 


Sine. 


SINE 
Complement. 


z019.8378122 


3219.8380783 


3519-38384769 
3619.8 386096 
3719.83874.22 
$19.8388747 
3919.38390072 
409.8391396 


4219.839404 1 
43/9-8395363 
449.8 396684, 
4519.8398004. 
4619.8399323 
4719.840064.2 
$19.8401959 
49 9-3403276 


En 
219.8407223 


15419.8409850 
155[9.841 I 162 


8 8 
gl? 4137595 


+3.41640 
2219-94 = 


| SINE 
Complement. *' 


9.3379453 


9.8382112 
9.8383441 


9.3392719 


9.8404593 


9:84085 37 


9.84150g5 
9.841771 


9.8592393 
9.8591186 


g9.8589978 


9.8587561 
9.8586351 
9:3585141 
g9.8583929 
9.85827 18 
g9.8581505 
g9.8580292 
9.8579078 
g9.8577863 
g9.8576648 
9.857 5432 


9.8574215 
9-8572998 
g9-8571779 
g.8570561 
9.8569341 


9.35887709-98079 14 


998003 26/ 
9.9802856 
9.9805385 


9.98 10443 
99812972 
g-9815501 
9-9818030 
9-9820559 
9.9823087 


Tang. |" compencnt. 4 |n Sink. 
g.8605622 9-9772500 10,0227500[39 1621878]. 13943 
9.8604423 9:9775030 10-02249 « 
9-86032.23 99777560, 10.022244 4 
g.8602022:9-9730090 10.02199 10 

9.36008219-97382620 19.0217380 
g9.8599619 99785 14910.02148511 
9.85984 169-9787679|10.0212321 
g9-8597213 9-9790209 10.020979 1 
9.8596009 9-9792738|[10.0207262 
9.3594$04 9-9795268,10.0204.732 
9-8593 599 9:9797797(10-0202203120 


10.0199674 


10.0197 144 
10.0194615' 


10.0192086 
10.0189557 


10.0187028 
10.0184499 


10.0181970 


10.0179441 
10.0176913 


9.98256 16 
9-9828145 
9-9830673 
g-983 3 202] 
9-9835730 
9-9838259 
99840787 
9-9843315 
9-984 5844 
9-9843372 


10.0174.334; 


l0.0171855 
10.0169327 
10.0166798 


10.0164270 


10.016174 1 
I0.0159213 
10.0156685 
10.0154156 
10.0151628 


Sine. | 


TANGENT) 
.Complement. 


wo 


Tang. | 


46 


_ | 


211609928 
1608604. 


6]-1590150 


.1588838 


»1 07 
1408814 
1410022 
1411230 
$1412439 


141 3649] 


: 1414859 
+1416071 
.1417282 
1418495 


.1419708 
1420922 
1422137 
1423352 


»| 
Complement. 


| 


| (5 "of Sine 


I 

12ko 
I 30; 
146g 


"919.8429456 
19 2 I69975 79 


J 7265 


I -! api 


20s 
85571 


119.014910C 
110.5146572 
| 10-0 1.44044] 


»Y9 
9-9 


i9-9863 546 
9-9 


19-98 


36606 
86859 
871123 
73651 


+32057 
$433 356 
p-$434655 


)-85 53421 
$435953 


9-855219 


63413547 
3411, 8 


9-$442432 


8555378 
9-85 54650 


2-85 5996119- 


9 


99876179) 
9 9378706 


93 71 


9-854603.3]9- 9856399 
o-$544791 


298989 26120.9101074 


EY 445048 


SAVE 


, 446346 +854.23 


49:8447691 
[8450181 


.$54 109 


£ 
8 
f 


9-844839 1 


[9-34-5275 
9:84 5404 5-35 3490 
988455332 «853366 
9-$45661 


853614 


5 532421 


SINE 
"-mplement, 


Sine. 


539856 
36 


3 


2 
2 


4 


9-8 5435649-990145 3 
»99039 


p- 9909035 


9-99 14939! 


3-9 
9-9 


; 


2 


990650 
-99 1156 


916616 
919 143; 


9-9921670 
119-99 24 197 


[160098547 


PY- 


59, 
53]- 
37; 


110.015 1628 


56. 


(2 
54} 


109.014.1516 
10.0138988 
—————— 
19401.36460 
19-0133932]53þ 
19-013 1404/5 2þ- 
10.01288771F5 1]. 
19.0126349 


10.0123821[49]- 


3821 
234 3 
10.0113766 


19.012 129414 
+7p 


10.0116239|46ſ- 
$10.011371 H45Þ- 


JO} 


15666 


1582284 T430659 | 


Lrith 
Bo 


1 530979] 
*1579674þ 
” 578 366j 
157706. 
1575756, 


143.1 $75 
143310g 
1434322, 
143 5543 
-1436768 


41574452 


»1573149 
15718 


+1437992 
1439216 


46þ 1 442442 
-1579544þ 
-1569243þ 1442894 


1441668 


1567943 


-1565345þ 
1564047 
1562759 


Ree 


-1444 12.2 


14-46 
1447 
144993g$ 


4 


[10.011 1 184144þ 
10.0103656[43 


15601 
155386 


10.0106 129442 
10.0103601]4 1}- 
nat ad 4 


155756 
1556275 


is6 145 3þ 1450276 - 
SH-L4315P! 


i 


14527 34 
1453967 
1455201 


38 
37F 
36 
35h 


10.00960 1g, 
10-009 3492 
10.0090965 
10.00884.38 


39þ1554982þ 145643 


1553690 
1552399 
1551109/. 


1549819. 


+ 1457671 
1455907] 
1460 144+ 
1461381 


10,0085911 
10,0083 334. 
10.00B80857 
10.007833931, 


34 
33ſ 


"Sine. | 


TANG 


NGENT 


32þ 


.1548530]. 
-1547242þ 
154+5955þ 
1544668}, 


10.007 5803 30 
_Tng hs 


M—_ 


_— 1467579 


1462919 
1465858 

he: 
1466338 


ne CoA cc ltlDlD SE 


"I 


4C19.846943 


Tang. 


3219. 84591889. 8529936 
3319-$460471 
3419:3461754 
3519+ 4630) 


þ 852869 


:2924 197 


TANGENT] _ 
Complementy 


3527449] 


6'9- eh 


292027 


[9-9926724/ 
$9-99.29251 
9.993173 


+99 34305 


10.007 329 
1 0.00707 4 
19,0068 


10:0063'16 


10,007580z 3G 15. 


10.0c65698]26.. 


9.846687 | $5224 


9.8468 Ls 


e8521218 
$51997c 


SClg.848218c 


9-8479714 


:19-847199 1Þ9- 8517471 


8516220 
3þ9-35 149 


719-35 137 19]9-9962100 


*99 59573, 


19.0045480, 


9119.00606.4 11 
10.00581 14 


3$[10.00355897]2: 
9-9946940 ney 
9-994946 
85 1$7 216995199 Ffiocog ;cogB8007 
9.995452 
9-99 57047 


19,005:3060 
Ons 


10.0042953 


10.02494.27] 
1 0.0037900] 


9-34 80909 


9.851121 


9-3507446 


2-85 rt panerng 

9967154 
.8530995-9969680 
9.350870219,997 2207 
9-9974734 


$1 9-84885 24 


19-848345 
90424726 
9-848598gþ 
198487257 


98504933; 


9-8502417 
3-8501157 


8506190 


9-8503675 


619-348979 1 


1219-5491057þ 949863 719-9992420 
'15%9-849232219:8497 375 +9994947] 
5919. 15493586p: .8 


99977260 


9-9982314 
9-99 84.840 
9.9987367 


8499: 


9979787 


4040035373 
\l 0,003 2846 


10,0030320 
10.0027793, 
10.0025 266, 


10.0022740] 
[00020313 | 


10.0017686 
10.0015 160 
10.0041 263 3) 


10.00101 07] 


0.0007580 


100002527 


©[.1493810 
1495067 
[ag0325 
«1497 


E == . 


1 0.000595 3f 


G | 
a3 /O-tmwwtHt 


roots 


Done 


I —_ 
: 
p. 


Hikthematical 41 $t4-Books Primed or and "y by William Fiſher, wht, 
—. the a: by the Poſtern on Tower-Hill, T... Paſſenger, at the three Bibles 
© on Lon. R. Boulter, at the Turks Head, ard'R. Smith, a the TY 
In Cort il acer ghe Royal Exchange. 2 | 45x 


T's Mariners ns containing the Art of Navigation, Surveying, Gau-. * E 


The” Aſtronomy, Dialling, and Fortification. By Capr. Sam. 


| a5 with n new Sand draughrs, by Z Seller, 

"Mariners new Ree; poor Colſon. 
ES 

Dior | nw ofT ir he Norv exaRily Correfted, and much 


"I Praftical Wt EE x on rorhe whole Artz the third Edirion 
.  Carenaly Correfted S 
Lo The Sea-mans L ITE od ay -+ nome m and Demouſirgcon of ul the part 


and thi YIng. 
- - The Sea-mams ee Flee Scale Ur Navigntiva, NON 


Nevigntion and 
- "TE Coup nm ſhewing rhe Pri #nd-Groundsof the Art of 
. 25 alſo ſeveral Fire-works for Sex and Lend. 
begzeht of Sellers, and, Pilots Sea- Mirror, deſcribing the Sex-Coaſts.of 
Lala Scotland, Iriland Holland, Denmark, Norway, &c, drovaling 
or” waggoner, or Fran A ve? brocey 
deaf aymuorned rooms raiſe the Mode of apy bp or Veſſel 
, and to fied the length | 


ok has either in Proportion == 
\ > | ere Raj nl Ve cight of their Anchars and Cables Alſo 


AE == Te opoicene 
by & 


nk US 


The al Seaman ſhewing the three kinds ofyailing by FIPCEy Ts, | | 
PS ” Mea > and by x Grear Citdle, with two'T by H, 
i, Phalzps 


—_ * 
©. Norwood: Epitome, applyed to Plain and Mercater' 5 Sayling,yrich |Tablesjt 
$4. "<# Narigation, carefully ed; &c | 
* % ©- "At Epitome of NavlgatiAks H. Gellfbrand. 
©. **2;--.The Mariners Compats reQified ; A book Etna a 
| oof uſcful in Navigation z Calculated from © dep. to 50. defy. . : 
me ul Uſe of gm and in Navigation: By Andr. wakely. i 


, horve Mr. Philips, of Navigation,Gun Dill Sarvey- 
ng Gavgng with a T ME TO. of = "I 


Logarithms, to 10000. 
oi or [5 of Mathematical and Sea-Books in Eagiſh,or 


dj Ie Ps RetPoere abs, ns 


{3 PF. 150 


= 


a. 


Ss 5» 7S2Y aiv> x3 wo + 


